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Pa  ge  4 . 


^Similar  to^large  spacecraft,  (-wandoro  our  planet  •«{  the  universe, 
'^heathirig/skin"  of  ship  (atmosphere)  is  durable^and  reliable. 
Directly/  w ithout  instru«ents/we  do  not  pu&eeft  -as- space  stoAis  from 
tine  to  time  "shake"  the  hull  of  ship.  But  the  region  of  the  Earth,  in 

— tAt  _ jp 

which  we  live,  biosphere,  is  not  i sola  te/i-esa-la  tod  from  the  stores, 

which  jv*  developed  in  KO*i»tf«.  ^Especially  affect  i^the  changes, 

a^-  fapHibU. 

which  occur  on  the  nearest  star  - on  the  Sun.  They^mmediately  /answer 
on  all  terrestrial  processes,  including  on  the  processes  of  life. 

Attempting  to  understand  the  mysteries  of  terrestrial  life,  humanity 

\M>  4»  (*r 

since  olden  times  itr  turned  "a£t^£  answer/re&pons-e"  to  the  Sun.  The 

first  random  observations,  and  then  the  systematic  study  and  the 

comparison  of  the  periodic  processes  of  solar  activity  and  many 

biological  phenomena  on  the  Earth  showed  that  between  then  there  is  a 

close  conn ection. Olani festat ion,  and  also  the  mechanisms  of  the 

emergence  of  numerous  sun-earth  biological  c«nunicatirdff/connections 
iS  ttc  ^ *- 

inwe«*igat£3  young  scientific  discipline  - space  biology,  more 
precise^  i-t«  separate  - hel iobiology .l^The  history  of  the 

emergence  of  heliobiology  first  step^pitches  is  devoted  this 

book. 
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Page  5. 

The  life  of  an  individual  organism  is  only  a fragment  of  the  life  of 
the  universe. 

Claude  Bernard. 


Fro*  myths  to  scisnce. 


"I  am  your  born  son,  o Aton,  bearing  the  sacred  name  to  the 
Or 

oetrer  heights  of  the  universe,  where  in  songs  you  -i**  always  sung. 

* 

Grant  to  me  forces,  o Aton,  with  your  sons  good  b-y  £oad  f si  ng le)  to 

U. 

strive  f-oc  your  always  rejoicing  world/light"  1 . 


FOOTNOTE  » Ancient  Egyptian  hymn  to  the  Sun,  translated  by  A.  L. 
Chizhe vskiy.  END  FOOTNOTE 


With  such  words  they  turned  to  the  Sun  in  ancient  Egypt. 
"Bright,  shinfr?  is  mighti^t. 


heart  of 


the  life-giving. 
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U»  ^ n 

world",  to-  such  enthusiastic  ep ithetsj^aflways  rewarded  the  Sun  tin*. 


poet  si— j 


"SertffS  star  in  the  system  of  ^flilky  way,  -u-su^l  yellow  dwarf 

C*J*4*ll**+  \fy 

<$ryly  quA4-irf'y  the  Sun  ^contemporary  astronomical 
mi-M-ge me t*i /manuals  and  catalogs,  emphasizing  the  resemblance  of  our 
heavenly  body  to  the  myriads^lothef^  scattered  in  the  boundless 

b eM  ^ 

Universe  jS^ar^.  However,  af  toE  the  impassivity  of  scientific  terms, 

just  as  a*£ter  poetic  metaphors,  lie  tire  same  feelings:  admiration, 

'OlT  boK  twe> 

surprises,  the  appreciation:  . since  eeririrer  and  now  aen—realizes, 

n e\h&+4' 

that  the  role  of  the^jun  in  its  life  is  extreme  in  ffnith. 


If  the  Sun  suddenly  went  out,  the  Earth-' ever  ything,  which  lives 
and  is  glad  in  its  ray/beams,  would^encom pass  the  killing 


interstellar  cold.  Without  solar  energy  our  planet  forever  would 

Qs  ifj'Xr 

remain  thei  piece  of  dead  slag,  on  it  could  -*<r^ar ise»j  and  be  developed 

<lP 

the  life,  never  woult^Sfppear^people. 


Page  6. 


But  indeed  fe-o*  the  whictr 

ox- 

radiatipns  Jto  us  obtained  ii 


part 


s inexhaustible  riches  of  solar 


half  of  its  billio ns- worth. 


also  this  energy  completely  Vts suff ices  in-order,  to  fill 


the  Earth  by  all  possible  manifestations  of  vital  activity 


DOC  = 77160101 


PAGE 


t^Bios  phere , wrote  academician  V.  I.  Vernadskiy,  actually  can  be 

ys  H 

considered  asCregion  of  the  earth's  crust,  occupied  wirtirthe 
transformers,  which  translate/transfer  cosmic  radiation  into 
efficient  terrestrial  energy  - electrical,  chemical,  mechanical, 
thermal  and  so  forth.  The  cosmic  radiation,  wkictr*g<  from  all 

OM  % i*' 

celestial  bodies,  penetrates  its- entire^and  everything  in  it.  He 

V 

recover  and  .realize  t-lre  only(  negligible  part  of  these  radiations.... 

4 

Their  accoiutfe  and  understanding  is  tdre  matter  of  the  future.  B-trtr^are 
indisputable^not  they,  but  Sun  rays  cause  the  main  features  of  the 
mechanism  of  biosphere.  Research  on  reflection  cn  the  terrestrial 
processes  of  solar  radiations  already  is  sufficient  for  obtaining  the 
first,  but  precise  and  deep  representation  of  biosphere  as  rtf- 
terrestrial  and  space  mechanism,  -fry-ithe  suqf  radically  is-  rewor ked-  and 
changed  the  face  of  the  Earth,  ift'parereed  and  enveloped  biosphere.  To 
a considerable  extent  the  biosphere  is  ttne  manifestation  of  its 
emission/radiations"  *. 


FOOTNOTE  * T.  I.  Vernadskiy.  The  biosphere  as  a region  of  the 
conversion  of  cosmic  energy.  Selected  works,  vol.  V.  Nosrow, 
Izdatel'stvo  AN  SSSR,  1960.  END  POOTNOTE 
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This  extreme  role  of  the  Sun  in  all  manifestations  of  life  on 

u 'y 

the  Earthy  indisputably  intuitively  understood 'our  distant 

predecessors  - peoples  of  antiquity.  Is  noticeable  that  that  among  an 

enormous  quantity  of  th  elated  by  human  imagination  ged»  the  first 

place  long  time  in  all  peoples  belonged  to  the  god  of  daylight  - to 

the  Sun.  Being-  ©co-epied— try  the  history  of  astronomy,  which  fconceived 

itself- aK  twilight -color »~of  human  history/  English  scholar  Olcott 

gathered  enormous  material  about  the  value  of  the  sun  in  the  ancient 

folklore  of  Assyria,  Phoenecia,  Egypt,  Greece,  Peru,  Mexico,  and  also 

in  the  representations  of  contemporary  American,  African,  and  Oceanic. 

peoples.  Historical  and  comparative  mythology  attests  to  the  fact 

that  all/lTithout  exception/eHrmination  peoples,  in  their  ideology 

rertarned'  indispensable  "tribute  to  the  Sun".  In  <sagas,  legends, 

myths,  legends,  superstitions,  which  arose  on  completely  different 
I**/  5,-ffM .cAc*  ^ 


soil,/historian  ^aeep  resemblance  of  the  content 


Page  7. 


If  we  trace  the  evolution  of  solar  cult,  it  is  possible  to  be 
convinced  of  that,  it  ljry^<a«  the  basis  not  only  of  religious,  but 
also  scientific  thinking.  The  Sun  cea-tf— a'~TIttle  itseTi  rry — the  main 


deity  eu  additional  of  seven  millenia  back  into  ancient  Egypt. 
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The  climatic  conditions  made  Egypt  very  dependent  fT5T»  this 
wilful  deity's  whims  (in  Heliopolis  they  called  it  the  god  Ra,  in 
Elfa  - Aton).  It  first  melted  snow  on  the  slopes^south  mountains, 
causing  the  overflows  of  the  Nile,  waking  up  to  life  the  turbulent 
vegetation  of(rine  s«d-vmeirt  plains,  then  periodically  it  dried  up  the 
richest  granary.  The  Egyptians,  who  believed,  that  the  sun  created 
everything  living  on  the  Earth,  attentively  c-enlLullefl~~it.  Research 
on  the  Sun  led,  for  example,  the  Egyptians  to  the  creation  of 
chronology.  They  managed  to  determine  the  duration  of  year  365. 25 
days. 


Persians,  Babylonians,  the  Chinese,  the  Japanese,  the  Slavs  also 

X&Slk  4^ the  .Sun  as  source  of  life,  fundamental  principle  entire 
lie.  IjtlliMl*  duHn'Wk-f  S 

real.  (An  especially  important  role  to  the  sun  abetc«ct/re»rT»ed  in 
their  philosophical  views  hfillenes^  (From  the  representations  of  the 
Sun  arose  in  Ancient  Greek  language  such  concepts  and  words  as  "law", 
"order",  "harmony",  "count".  They  all  have  "solar"  roots).  In  the 
history  of  aot-i^ue— wor Id  there  was  a period,  when  to  the  dun  as  to 


the  initial  reason,  were  elevated  all  phenomena  of  nature.  "Only  the 

; «_$  vcpU+i 

sun  by  its  shining  wcrrld/light  gives  life",  said  label  in  Diana's 
in.* 

temple  in  .svord  hi~lt.  Idea  about  the  supremacy  of  the 
designed  i*te-the  ordered  philosophical  theory,  which 


Sun 


was 


indelible 
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-press’  on  the  thinking  of  afttigue  person. 


Acquaintance  with  the  history  of  the  development  of  human 

fJLt  c* y/ufa 

knowledge  leads  to  pexs-uasiotiy  that  the  main  directions  of  natural 

sciences,  including  the  science  of  the  Su n^conceived  themselv~e«-  in 

the  very  distant  past.  Into  the  philosophical  studies  of  ionic 

aI 

school,,  into  the  beliefs  of  the  Hindus,  -To  the  sagas  of  Scandinavians 
depart  the  roots  of  many  contemporary  hypotheses  about  the  structure 
of  material  and  the  nature  of  world. 

/"would  be  to  absurdly  dispute  the  -grandi»s>e  successes  of  the 
science  of  our  days,  to  preach  return  tc  b,*eknraTsL§  or  sing  dithyrambs 


to  the  intuitive  abilities  of  ancient  person,  butCalso  difficult  to 

SLvuuh 

cigree  with  the  opinion  that  ftrr  the  11~rrd-  thrri1  in  no  time  popping 
it***  *«  (Um.  T 

could  nnt  h»— h* » n pnn  hnfnr-n  » hr.  raal.  rfljirncnnl  i O f ^Th  a T j t a b 1 ° . 

c c 

creative  life  on  the  Earth,  the  creative  force  of  the  Sun,  *"that  r^. 
countless  myths  - these  are  the  only  naive  fairy  tales. 


Page  8. 


They  £ the  result  of  centuries-old  collective  experi*ent,  the  result 

aJt 

of  the  work  of  the  generations  inquisitive,  %it  ti-red,  and  new— and 
then  also  tl^e-brilliant  observers  of  the  nature^/  whose  names  are 
almost  lost.  Sxr,  one  of  the  greatest  scientific  generalizations  - 
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he liocentricism  - was  born  long  before  Copernicus,  whom  it  is 
ft&vo  J \ o (U. 

accepted -bo  consideip^i-t  creator.  Heliocentricisnr,preached  etn-  _ 

^ \ftu. 


amdit 


a-ad  it  aortal  2100  years  agof  Aristark  Samosskiy.  As- jerx/impa  lSe  bo  the 

Loo> 

emergence  of  heliocentric  representations  indisputably  served  the 
obtained  from  the  ancestors  persuasion  about  the  supremacy  of  the  Sun 


in  the  Universe,  which  was  so  sympathetic  "jfpol lin ice&to-s olar " 
shower  of  Greek.  x.  cOul  . 


But  the  brilliant  guesses  of  ancient  thinkers  subsequently  were 

■flUM  Of  UJTOr^ 

forgotten  for  a long  time.  To  replhco  tc  them  cam-e  the  geocentric 
ideology,  according  to  which  the  Earth  is  the  "center  of  the 
(Jin  iverse". 

f 

Cusfn^J 

It  is  difficult  completely  to  evaluate  that  great  loss,  which 
applied  the  creator  of  the  scholastic  theory,  ©-f-  -Kiavdigr*  Ptolemey's 
universe  to  the  development  of  natural  sciences. 


tuffs 

The  blinders  of  geocentric  representations  narrowed  in  the 

fUi 

consciousness  of  people  -of  t-he  framework  of  world,  they  surrounded 

the  Earth  -fey -feh^i  maginary  impenetrable  wall,  which 

•I  A 

se parate^jLiberaied  it  from  the  always  Being  agitated  element  - -by  the 

Universe,  they  gave  to  the  Earth  t-be  aureole  of  tfrp  nonexistent 

exclusiveness,  they  directed  scientific  searching  along  knowingly 
/E+cew*  l*  ^ 

( fruitless  **?.  Pss-s Seventeen  centuriesbefore  hew  was  found 
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dare-devil  and  great  thinker^  Nicholas  Copernicus,  who  dared  to  tear 
n 

away  from  the  oun  its  wrapped  'film  of  geocentric  conjectures,  to 
Jj±  htn*-^ 

scarT^IT  the  darkness  of  superstitions.  From  Copernicus , according  to 

& & 

of  F.  Engels,  "begins  its  chronology/t he  release  of  natural  science 
from  theology"  *. 


FOOTNOTE  * K.  Marx  and  F.  Engels.  Collected  works,  vol.  20,  p.  347. 
END  FOOTNOTE 


fyjuJ  if  ^ 

>-**g  tte  knowledge 


WuJ  { iMtKuilfy 

The  further  course  of  developing  tte  knowledge  i-t- is— newly 

of  t^f  K&it 

inevitable  to  turn- science  farcing,  tne  oun#  Jte  Kosmos,  begi-mri-nps— the. 

S^lAtV  y 

^sltnri  and  then  whole  breli^g  accelerated  depart ure/withdrawaj.  from 


idealistic  geocentric,  views  to  the  materialist  representations  of 

<-*»  Ceoy>u  c 

universe,  exposed^'pers lGtnat  in  space,  foreshortening.  This  complex 


process  of  the  re-tease  of  science  from  geocentricism  - the 
overestimation  and  the  reconsiderations  ol  geocentric  representations 
in  natural  science  ^successfully  named  kn^^~~So  viet  philosopher  Ugtr 


in  natural  science  .^'successfully  named  Soviet  philosopher  Ugtr 

v N stJLSk 

Ye.  T„  Faddeyev  the  "cosmization  of  science",  that'  begun  more  than 

300  years  ago,  did  not  end  and  until  now. 


Page  9. 
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"Our  entire  official  physics,  chemistry  and  biology 
exclusively  geocen  tric-^are  calculated  only  for  the  Earth"  1 , wrote 


F.  Engels  a total  of  one  hundred  years  ago. 


FOOTNOTE  1 K.  Marx  and  F.  Engels.  Collected  works,  vol.  20,  p.  553. 
END  FOOTNOTE 


In  many  respects 
realised0  ine 


rtrs  word  are  valid  even  today.  Not  Hre  always 

/xy 

inertia  of  geocentric  views  still/great,  and  no  one  will  .be 
decided  to  relate  geocentricism  wi-tir  pirier  to  the  past  of  science, 

a 

in-to  its  history. 


But  although  the  a no^hoio  echo  of  geocentricism  still  i3  given 

CorMS*  i*Cocdk~i  *T  *** 

-4ip  in  many  angle  iron-s— ef  natural  science,  interfering  tn  nnw  ^ n <j 

t*en  "heav’Knew  and  obvious^it  would  seem,  treibsfy-^re  cosmization 
1 A^n  ^emnm,  AcxUiuuXLf  1 

of  science  occurs  tiy  impetuous  rates,  especially  in  the  la  st/laitej: 
&-*-  ma 

decade  after  having-  emerge/I  of  man  into  outer  space.  Tihe  Review  of 

Ouj« 

the/'accurau  lated  richest  luggage  of  scientific  facts  under  the  sign  of 
oonmn n ic at ion/c.on n ect i on  of  terrestrial  phenomena  with  the-  events** 

& CCUVt^.  « <&**>  *****. 

which — are  accompi  jghc-4  in  the  Universe  goes ■ alec  in  biology,  and  in 
chemistry,  and  in  medicine,  -fm  our  eyes  are  born  new  disciplines: 


space  physics,  aerospace  biomedicine,  space  agrochemistry. 


1 
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heliobiology,  etc.  And  although  the  "process  of  the  release  of 
natural  science"  from  the  captivity  of  the  become  obsolete  geocentric 
ideas  is  not  finished,  the  iseee  of  the  cruel  ideological  battle, 
initiated  by  the  titans  of  the  Renaissance  - Copernicus,  Galileo, 
Bruno,  is  decided  beforehand. 


Because  of  the  rapid  development  of  science  4n«l  ~te  chno/og  y o9 
-ike  / earn*  ,1 — £/»i  s;  s Tvr  d-Urlng  £/>«?  /%>s~6 

observation  nC  centuries, especially  fcoc  the  latter  two  od  decades 

(after  the  birth  of  radio  astronomy,  x-ray  astronomy, 
gamma-astronomy)  sx*  more  than  for  the  preceding/pr-^yieue-millenia. 


But  this  all  the  same  does  not  mean  that  the  contemporary 
astronomers  delete  that  enormous  factual  material,  which  was  with 
-triri^woi 


work  accumulated  by  their  predecessors. 


Prom  the  t-orgne/moment  of  invention  by  Galileo  in  1610  of  the 
first  telescope,  prepared-  as  many  f oH-mrrng,  by  his  irtrh u l e trt  hands, 
the  su  ^constantly  observedCthe  inquisitive  eyes  of  -t-h-e  researchers. 
Prom  this  time  the  facts  of  solar  biography  began  to  be  supplemented 

■tAjJU- 

with  rhole  by  the  increasing  speed.  After  the  Second  World  War  -*as 
bore— a new  science  f^radio  astronomy,  ffvent  not  a bit  not — the-  less 


signif ican 


t,  tha 


vention  of  telescope) 
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Page  10. 

Galileo  presents  his  telescope  to  the  doge  of  Venetian  republic  (from 
the  picture  of  Luigi-Sabotelli) . 
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Observations  of  the  Sun  until  recently  h-hey  conducted  only 

through  the  "optical  window"  of  transparency  in  the  atmosphere,  i.e., 

in  visible  light.  (Earth's  atmosphere  .passes  the  electromagnetic 

TtdUA-y/L*  to->'  “h  J 

waves  of  optical-* — baird/' wavelength  more  than  0.3  p and  shorter  than 

Cdyilwflj  — > 

several  microns.  But  eye  recowers- and— tha-t  less  - wave  from  0.4  to 

0.75  p)  . The  information,  which  they  brought  from  Kcgmosy  other  forms 

of  emission/radiations,  in  particular  radio  wa ve,  'Tbi  remai ned  tlrjrt 

wh-ich  was^not  deciphered.  But  the  Universe,  yes  even  Sun  itself 

♦ 

whispers,  speaks  and  makes  noise  to  different  voices  on  waves  with  a 


length  of  from  th-e>  negligible  pjoction/f ractions  of^angstrom  to  the 
hundreds  of  meters  and  more  ! 


ps 

( mono 


A4f-or  depriving  of  the  optical  raethod(monopoly  in  Solar 

research,  radio  astronomy  ^pjietrerTly  vT“ moved-rLpar t the  boundaries  of 

knowledge.  To  interpretation  became  available  waves  from  several 

millineters  to  several  dozen  meters.  (Longer  waves  the  earth's 

atmosphere  barely^  pajs&es)-.  And  if  earlier  the  only  world/1  ight  told 
UrLd  r>C<U4^J 


to  us  about. 


-wj.  distant  worlds,  then  now  "solar 


news"  communicate  to  us  the  electromagnetic  waves  of  any  length:  from 

■IviJlSt 

the  moat  rigid  - gamma-rays  to  the  longest  - radio  waves. 


Page  11. 


ft  ruo-f 


c revolution  in  physics  of  the5«n  produced  contemporary 
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rocket  engineering.  Now  nan  obtained  possibility  not  only  to  follow 
the  Sun  froa  the  Earth,  but  also  to  send  into  sp*«e-  ocean  flying 
laboratories  - satellites,  rockets  and  interplanetary  space  stations. 
The  eguipaent,  raised  on  satellites  and  rockets.  Bade  it  possible  to 


going  'ffXTJl  the-S'im  electromaanetic  and  corpuscular 
^ io  f SA 


record  the 

6m* ri 

radiation^  fvy  which  the  ^rtaosplTere  and  geomagnetic  field  intercept  to. 

the-tearth..  The  contemporary  researchers  of  the  Sun  already  dteaa 

tx_ 

about  that  near  future,  when  rtout  tire  Earth  begin  to  be  ~oii~duty  the 
constant  "patrols  of  solar  radiation",  tba-t  transmits  with  the  aid  of 
tbe  teleaetry  of-  i nformation  about  all  oscillation/vibrations  of- the 
activity  of  heavenly  body.  They  assune  also  to  take  part  in  the  work 
of  observatory  on  the  /1)oon,  the  plan/layout  for  building  ^ which 
has  already  been  discussed  at  the  international  congresses  on 
astronautics. 


Being__ejfliBLLna4— te  the  passed  by  astronoay  path,  it  is  difficult 

A&—  /vt 

to  st  1 lL-coaprehreivd  entirely  tha~t  enoraous  juap,  which  it  completed 

-ftrr  the  lat-tec  three  centuries  and.  especially  for  the  lati-er  of-  20 


7 


sit*m«/ years. 


Prom  poetry  of  myths  and  solar  hymns,  to  the  contemporary  study 
of  the  biological  role  of  ti:e  Sun;  from  superstitious  views  and  the 
dia  guesses  of  ancient  solar  theory  to  the  heliophysics  of  our  days, 
from  the  ancient  Egyptian  and  ancient  Greek  temples  of  the  ^un  to  the 


PAGE 
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authentic  temples  of  science,  observatories  and  g-^ind*Q  se 
radiotelescopes,  oarrying^  -the  special/constant  service  -of  the  Sun,  "* 
this  is  the  way  of  the  steady  development  of  .Solar  theory.  The- 
centuries  of  the  b-t-igirt  development  of  science  were  required  in  order 
that  the  man  could  at  least  a little  approach  itself  the 
understanding  of  the  complex  physicochemical  processes,  occurring 
both  in  the  solar  substance  and  in  the  sphere  of  solar  effect.  From 
deity  the  Sun  in  the  consciousness  of  people,  gradually  was  converted 


into  real  space  force 


- the.fenerg.jr  iJiitiaX- 


ca uoe-of  many  phenomena  in 


the  inorganic  and  organic  life  of  the  Earth. 


The  solar  gods  now  rest  in  the  cold  halls  of  museums.  Is  long 

4t 

forgotten  Sun  worship!  Contemporary  person  no  longer  emerges 

-hie,  fa 

t w ilig ht  cel f rtJflrlrmrse  im  order ; — turning  facing  the  east,  to 
greet  the  first  ^Py/beams  of  the  ascending  heavenly  body.  But,  as 
before,  humanity  naaseparafo-ie'y  looks  -himsel-f  and  listens  to  the  life 
of  the  sun.  All  events,  which  arar  developed  on  it,  become  the  subject 
of  scrupulous  scientific  investigation.  And  now  no  longer  in 
superstitious  fantasies,  but  in  science  the  sun  comes  forward  as 
source  of  life  on  the  Earth.  By(nard  work  explains  man^the  place7 
which  occupies  our  heavenly  body  in  the  Cosmos. 
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Page  12. 

”Illuminat ing  lamp  of  world”. 


Without  donht dopg  an«=*<QI~  contemporary  science /the  question, 

^ Io&aJ  I 

what  Sun  is  and  ^jth-e-rrcTr- are  t a k-en—t-he^ap pa r ent  inexhaustible  supplies 

■fvr 

of  energy  (3x1033  cal.  yearly),  which  tinrs  already  about  five  billion 

suc-4  / 

•smmmeE/yea rs  with  Uj4-s-  generosity  does-  send  into  the  surrounding 
space? 


Similar  to  other  stars  of  /V\ilky  Way  the  Sun  is  ttre>  giant  (by 
diameter  1391  thous.  km)  rotating  sphere  of  the  incandescent  gas, 
density  and  temperature  of  which  they  grow  with  depth.  In  the 
interiors  of  this  cluster  of  the  blazing  material,  where  the 
temperature  reaches  20  million  degrees,  pressure  - 200  million 
atmospheres,  and  the  density  of  substance  ten  time  exceeds  steel 
density,  is  realized  nuclear  reaction.  In  it  participate  4-fee  atomic 
nuclei,  from  which  are  stripped  the  electron  shells.  The  base  mass  of 
the  <>un  - 600/0^0 mpose/j the  nuclei  of  hydrogen  - the  protons,  which 
enter  between  themselves  inr  the  so-called  proton- proton  reaction.  In 


this  case  are  formed  the  larger  nuclei  of  helium,  and  are 
se^jarTte/l  i berated  colossal  guantities  of  thermonuclear  energy. 


1 
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dy  hL.  f>» 

Prom  the  viewpoint  of  physicist  Sola  tse~  ^^nothing  else  but  the 

colossal  natural  nuclear  reactor,  moved  away  from  the  Earth  up  to  a 

comparatively  safe  distance,  which  possesses/'massi  2. 24x10* 7 t.  This 

‘Ho 

reactor  du«rng  billions  suamer/years  continuously  processes  into 
energy  its  own  substance:  each  second  4 million  t of  solar  substance 
is  scattered  in  space  in  the  form  of  diverse  era iss ion/radiations. 
Besides  electromagnetic  radiations  - the  gamma-rays.  X-ray, 
ultraviolet,  light,  infrared,  radio  waves  - the  Sun  throws  out  into 
outer  space  the*  flows  of  the- electrically  charged  and  neutral 
particles  of  the.  different  energies.  However, /overwhelming  majority 
eetirei  the /emitted  by  the  oun  energy  falls  _on-  the  fraction  of  light 
and  infrared  rays. 


Page  13. 


7^ 

To— the  Earth  will^coae-  along  tl 
Biifc_also  the  ha-ires  of  -its-  one 


minute  quantities  of  solar  energy. 
Lllions.-werth  -pact  as-  has  already 


been  said, Completely  a-re  sufficient  in  order  to  warm  the  Earth, 
constanf^tev-arirahiy  accompanying  the  Sun  together  with  the  remaining 
large  and  small  planets  of  the  solar  system  in  ha-s-space  wanderings. 
The  nun  is  Y center  of  the>  extremely  harmonious,  ordered  system  of 
planets.  The  "illuminating  lamp  of  world,  which  reigns  in  center". 
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rtuctL* 


The  lass 


of  the  oun^/750  tines  •ic-s  »« 


‘■e-’the  nass  of  its 


accompanying  planets.  And  the  Earth,  and  Neptune,  and  Plutoo',  which 

4*.  ^ 

»o»es  along  the  peripheral  orbit  of  systen,  wi^-h^T^TTt ness/^as^g~-ato 


held  by  the  forces  of  solar  gravity,  which  subdue  their  gusts  to  fly 


away  fron  each  poi 
infinite  space. 


s of  solar  gravity, 

<e i . p*^4 

int  -o-€  their  'w ar  tan 


war  tangentially  into  the  darkness  of 


/uAwi  J~s  rvccccM  o*-  0,'bit  <? 

Os  disengage  sun  149.5  million  kn.  Huch-this  qc  is  small-' 


All  terrestrial  distances  are  negligible  in  comparison  with  this 

UyJL 

really/actoalrly  colossal  distance.  Therefore  teet-reet- hab it  to- 

ottiU-i 

consider  that  the  bun  is  extremely  moved  away  fron  the  Earth. 


However,  everything  becomes  known  in  comparison.  In  order 

i+  v 

correctly  to  evaluate  distance  from  the  Earth  to  the  oun,  are— most 

best  b (A^*~ 

better— used  -oet  absolute  unit  of  linear  measures,  butpnflues 


rplat tge.  Then  the  Earth  turns  out  to  be  t 

<r^H 

from  the  Sob  i>  ail  to  107  solar  diameters 
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Scale  of  the  elect  ronagnetic  waves  enitted  by  the  sun.  1.  Visible 
ray/beams.  2.  100  angstrons.  3.  Wavelength.  4.  Gamna-rays.  5.  X-rays. 
6.  Ultraviolet.  7.  Infrared  rays.  8.  Radio  wave.  9.  Frequency. 


Page  1*. 


* <opoH"  W$M 


'e°°fyco. 


' JL 

▼ % 

/X  # ummpy  Comma 


Diagraa  of  the  consecutive  layara  of  the  $un  ataosphare  fr4»  shaded 


active  region) 


A"cy;  1.  corona.  2.  Corona.  3.  Corona  T«1, 5- 2,0  Billion 

H,  T <KC»u  HOOP1-  'UrlC  . 

degrees.  *.  Chroaosphara.  5.  Ploccnli.  6.  Chromosphere,  k^lSOOO^  8. 
Photosphere.  9.  Plane.  10.  Photosphere,  h=200kn,  T9e6000°.  11. 
Sabphotoapharic  region.  12.  To  the  canter  of  the  San. 
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After  accept i nq  into  consideration  the  enormous  power  of  the 
occurring  on  the  Sun  physicochemical  processes,  the  value  of 
diameter,  the  extent  of  atmosphere,  we  will  be  convinced  of  the  fact 
that  the  terrestial  globe  falls  into  the  zone  of  its  direct  effect. 
Accordiniqf.0  the  ex ftresTTirnt-of  t-he  noted  researcher  of  the  starj 
interiors  Artur  Eddington,  •'T'he  Sun  proves  to  be  in  e-s  near^at  hand". 


The  rarefied  exterior  layers  of  solar  atmosphere  are  spread  to 
millions  of  kilometers  in  different  directions.  Our  planet  literally 
bathes  in  solar  ray/beams.  Moreover,  in  comparison  with  other  stars 
the  bun  is  so  close/us.^  that  we  even  can  scrutinize  and  study  its 
surface  directly  from  the  Fatth.  With  the  aid  of  optical  instruments 
to  reveal/detect  w r-a^-p-rtTg  'the  Sun  layers  and  it  is  possible  to  trace 
the  occurring  in  its  atmosphere  processes  in  such  details,  as  if  the 
5un  was  transferred  into  terrestrial  laboratory,  and  we  would  b;egin 
"to  remove/take"  its  wrapping  shells. 


Page  15. 


IMP/  ^ lofolU*,  dU**** 

Conditionally /solar  atmosphere  subdivide  on  several  layers, 

which  convert  without  sharp  boundaries  one  -in-  -a-nother-;  the  external, 

most  rarefied  layer  - the  corona, /^wh  ich  lies  hearth  b^- it 
A*  *^o 

ch-comosphara  of  red  color,  colored  layer  and  reversing  layer.  The 


latter  composes  the  upper  layer  of  photosphere  - emitting  layer 
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A. 

l photo- with " - in 


Greek  *^t-ld/l  ight ) 


Photosphere  - -tire  layer  of  gas  is  not  more  than  200  km  'by 
thickness,  the  visible  glaring  surface  of  the  Sun, ‘light  barrier. 


deeper  which  our  eye  penetrate  cannot.*.  « 


(5^ 

The  seething,  mutinous  solar  element  never  remains  calm.  It  that 
/it>  st'.l.'jJe- 

also  met-ter  furrow  tte  mighty,  glitterCing  waves  - granule^,  seen  from 


the  Earth  as  enormous  rice  grains.  On  glaring  solar  disk  theJCappear 
and  J,h-ey  move  spot,  lmhinesce  themselves  bright  areajy'sa-tes^f  lames. 


appear  chromospheric  flares.  Upward  take  off  the  glowing  fountains  - 

a V 

protuberances.  Even  the  corona  of  the  .sun  does  not  havener  man  ent 
>0v  pUd*  m 

mold.  ItJr  irsfc^is  compressed,  t{i^‘n_wid*J.y(-J.t  is  stxaig-h^en  ed . All 


these  manifestations  of  solar  vital  activity  sometimes  sharply  are 


let  ljnes 

S vjf/  X* "-f 

amplified.  This  means  that  th^f'Calm^to  tha t-S-iHiC'entered  the  phase  of 


the  increased  solar  activity. 


Two-faced  Janus. 


In  star  catalogs  the  Sun  figures  as  as  usual  dwarfish 


<+  * 


weakly-alternating/variable  star,  because  in  some  wave  bands  -of  iTs 

ty  *- 

(H. f fei'S'  t-he-  surprising  constancy  of  emission/radiation.  If  we  began 
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'"’  Ui/s> 

to  conclude-  -aircrut/the  " mode/conditions  of  the  work"  of  the  little 

uy>- 

more  than  on  its  light  and  thermal  emission/radiations,  then  t hey 
would  not  doubt  the  fact  that  the  Sun^^dstar  \±s  constantl  ! (Change  in 
its  luminous  density  does  not  exceed  2o/o) . But  in  other  wave  bands, 
short-wave  and  long-wave,  solar  intensity  periodically  sharply 
varies.  And  if  the  solar  activity  the-y  judged  only  by  ultraviolet. 
X-ray  gamma- radiat  ions  or  by  radio  frequency  emission,  then  the  Sun 


would  r^nder/shcr^  •U^e  (fstar  "Of^  variablej ! 


Page  16. 


• K 


Comparative  value  of  the  sunspots  and  Barth  (Earth  is 


designated  in  snail  circle) 
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Violent  protuberances,  (to  the  right  for  a comparison  is  depicted  the 
Earth) . 
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Page  17. 


The  intensity  of  corpuscular  radiation  of  the  Sun  also  yaries. 

<r>?  )*+- 

From,  tine  to  time  for  the  protective  shield  of  the  Earth  - (-atmosphere 

- age  hnou ght^jpoim  much  more  powerful,  than  usual-ty,  corpuscular 

fluxes.  As  tire  sign/criteria  of  the  intensification  of  activity  in 

the  work  of  the  Sun  serves  appearance  on  its  surface  of  the  so-called 

centers  of  the  activity:  here,  jLh-en  there  near  its  eguator  yare 


isolated  bright  area/»irtes  a^e-t-he  photospheric  faculae,  which  are 

'n  . 

H*  w i 

&UAV 


coverT boated  Chen  with  dark  points.  Points  increase,  they  increase 


isot 

Vlu  o ^ 

r/boat ed  Chen  wi , 

for  t h e-^nrten€/ei o n gaTTsir-ef  several  da^s^but  ^tha^^lso  hours,  tire 
cl£ax_4e- drtra  t surface  of  the  Sjun/^Xs~ sow-e-d-fcy  tire*-  spots  of  irregular 
fora.  The  spots,  inclined  to  be  grouped  in  pairs,  are  arrange/located 
along  both  sides  of  solar  equator.  They  contincusly  are  modified  and 
they  move  over  solar  surface,  rotating  together  with  the  Sun  lpi-t-h 
west  to  the  east. 


Separate  spots  and  the  groups  of  spots  now  and  then  reach 
enormous  size/dimensions,  occupying  tire  area,  in  which  could  be 
freely  placed  dozen  terrestial  globes.  The  spot  usually  "art*  li  ves" 
from  one  day  to  several  months  (the  longer  rairtt 
gradually  comes  to  naught.  ~lt  is-Simultaneou^wit h 

M o iL. 

before  thtrt7— «e  these  giant  "freckles"  poet  ou-t-.  ni/  the  ptire/clean 


'spots 


before*  face  of  the  Sun»  above  its  disk  rocket  upwards  >o  if4»e 
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lnpips  of  the.  raging  f lame ^igneous  protuberances,  and  the  relative 
stability  of  solar  chromosphere  is  disrupted  by  giant  explosions  - 
chromospheric  flares.  At  this  time  is  amplified  the  solar  wind^ the 
continuous  flow  of  gases,  which  goes  from  the  Sun. 


Of  the  .numerous  and  variegated  manifestations  of  the  solar 

activity  of^spot  by~the  first  they  drew  the  attention  of  the 

observers  even  in  the  very  distant  times.  The  references  to  them  are 

encountered  in  Chinese  chronicles  already  in  301  years  B.C.  In  their 

descriptions  the  Chinese  compared  spots  first  with  hen  egg,  then  with 
ducA 

peach,  plum  they  noticed,  that  the  years  of  spotting 
out  usually  follow  in  a row  one  another,  and  then  begins  t-he 
inexplicable  interruption  in  their  appearance  on  several  s-UMer/years 
and  even  decades.  The  most  valuable  observations  of  the  Chinese, 
clothed  in  somewhat  a florid  form,  send-  the  rome-indoc^t-s.  Europeans 
only  twenty  one  century  later.  But  by  this  time  scholarly  Europe 

tLA 

itself  reveal/detected  spots  on  solar  surface. 
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(Spots  very  convenient  object  for  investigation;  therrftrre  their 

total  area  and  number  until  recently  they  remain  the  criteria  of 

solar  activity).  In  the  beginning  the  XVII  century  sunspots  an-ew 

discovered  almost  simultaneously  and  independently  of  each  other 

Wy 

immediately (tour:  Dutchman  Johann  Goldschmidt,  known  by  the  name  of 

Fabricius,  Italians  Galileo  Galilei  and  Christoph  Scheiner,  and  also 

[■Xa's  hi'* 

Englishman  Thomas  Harriot.  Following  these  Galileo,  and  with  it 
simultaneously  Fabricius  and  Scheiner  established  that 
f u-H-/total/co*plret e time  of  the  inversion  of  spots  and  inversion  of 
solar  body  around  its  axis,  is  equal  tc  2.7  days. 

y iL. 

Hardly(Fabricius  printed ^jhip  vjrk,  a-s-  Gal^lejO^ai^  Sch^nei^^ 
stated  .a-bont  the  fact  that  ("ctserved  the  spots  to  i t>  Vnts  tied 

the  bitter  dispute  for  the  priority,  aggravated  moreover (i nter ference 
of  church. 


Priest  and  professor 


mathematicians  Scheiner,  belonged  to 


the  order  of  the  Jesuits,  known  ^-strict  discipline  and  blind 

yfe*  * m—y 

adherence  to  Aristotle's  s±-u4-y-$  according  to  whom  the  Sun  completely 


is  constant/inyariable.  During  March  1611,  when  Scheiner  reported 
spots  to  the  chapter  of  (order,  to  (ardent  peripatetic;)  Aristotle** 


follower,  he  heard  as  avtoeec/response  prohibiticn  to  proclaim 


DOC  = 77160102 


PAGE 


C<?&r 

"heresy"  and  the  rebuke:  "Read  Aristotle's  transactions  from  parrel  to 
pa-nei>  ay  son. 


Page  19. 


Spots  aost  likely  were  in  your  telescope  or  in  your  eye".  Only  after 


% 

Fabricius  published  its-  observations,  to  Scheiner  they  peraitted  to 
dU> 

narice-  the  sane.  It  is  significant,  that,  in  every  way  possible 

o*  L. 

contriving  to  preserve  the  "purity"  of  the  Dun  not  sta-ieed^, 

wLl  nf  S Petr  JUuM. 

Scheiner  explained  spotting  out  (by '-pas. 

/heavenlyr)ody~o~f~dark  bodies  or  planets: 


' (by '^assau-a— betorg—t-he-  the 


Neither  Galileo  nor  Fabricius  shared  Scheiner's  opinion.  They 

iU  <■  Un- 
recognized that /spot*  forma  tionJ'ed-eeatTon’  on  the  very  surface  of  the 

j 

Sun,  which  rotate^together  with  it.  Galileo  thus  demonstrated  that 
the  5*1°  rotates  around  its  axis  during /^period  of  approxiaa  tely  one 
lunar  nonth.  Has_jtie4  -t  he.  new  dispute,  which  turned  out  to  be  fateful 

fk 

for  Galileo.  -Hr*  caustic,  sarcastic  observations  excited  the  hatred 
of  the  peripatetics,  which  consisted  of  Catholic  clergy  and  Jesuits. 
In  163.1  Galileo  appeared  before  their  law  court  on  charge  of 
heresy.. .. 

idUf*** 

But  nevertheless _th«-t  such  spot,  these  dark  and  comparatively 
cold  f or ■ a t i ou/^clu caTitms  on  the  surface  of  the  Sun?  ibs^tfuessed 
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during  our  days  their  "great  secret 
ea^f ess-iofl , aitoiw  whoa  beat^e ^little  pu 


", /according  to  Galileo' 
outstanding  rn\ 
<%„t\  <^e<. 


putstanding  snivels  ? 

the  nearest 


Assumptions  of  the  first  observers,  that 

satellites  of  the  Sun, /ref uted/Galileo.  But  also  Galileo  in  turn, 

C l^L 

erred.  He  inclined  was  to  think  that/spot  - t-he  clouds,  floating  in 

solar  atmosphere.  Some  scientists  asserted  that  these  clouds  are 
t jtuxftu *»'  'irolcA-tc^i 

formed  after  the  e-geet-ion  %olar  i^-'Vulcan , others  accepted  them  as 

the  apex/vertexes  of  mountains,  that  rose  above  the-  island,  lying  on 

^olid  solar  nucleus.  Outstanding  English  astronomer  0.  Herschel 

assumed  that  the  spots  are  tijua/tempor ary  apening/apertures  in  the 

<? 

clouds,  through  which  is  seen  the  central  core  of  the  Jun.  Ttn  son, 
D.  Herschel,  considered  them  -fc-ke-  immense  eddy/vcrtices,  descending 
through  the  atmosphere. 


■c,_  ig**~l*J  t ^ ^e> 

jan^spoLs-  ar^ued|-not— day-^TTd~~rrot  two;  The  problem  of  the  origin 

Liyt*^  c^f 

transTgTycqnvexlyad  from  one  generation  of  the 


of  spots  b^reTay-" race  y__  _d 

astronomers  to  the  following.  Suf  f icjAnAiy— for  long  popular  ^remained 
the  vortex  conception  of  spots  S Accord  ing  to  this  theory  of  /6potS  - 
cthe  visible  apex/vertexes  of  giant  intra-solar  eddy/vortices. 


PAGE 


Five  consecutive  photographs  of  one  and  the  same  spot,  which  prove 
that  the  spots  rotate  together  with  the  San. 
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Vortex  conception  with  all  its  plausibility  did  not  explain, 

A 

however,  -fce— the  characteristic  and  important  distinctive  special 

feature/peculiarity^,  of  the  spots:  their  magnetic  properties.  (In  1908 

* 

Hale  revea l/<leteeted  that  the  spots  possess  t-he  magnetic  field  whose 
intensity/strength  reaches  2000-4000  gauss,  while  the  strength  of 
overall  magnetic  pole  of  the  Sun  does  not  exceed  one  gauss). 


It  did  remain  incomprehensible,  iMthnnt  dpnht.  do  appear  on  the 

surface  of  the  Sun  the  magnetic  islands,  he£e  rewlry  absorbed  by 

igneous  element?  In  accordance  with  the  hypothesis  of  the  Swedish 

Q 

physicists  Alfven  and  Valen,  tTK£  magnetic  field  of  high  strength  is 
located  in  the  nucleus  of  the  Sun.  Spots  appear  when  explosion  uiJ-1 
caxr^-'  upward  the  "scraps"  of  this  internal  intense  magnetic  field. 
According  to  another  hypothesis,  they<r""the  result  of  perturbation  in 


he  result  oi  mprturbatj 
//<}  WjJCfa 

. How — meoh  we  nTJt  were 


the  layer,  which  lies^unde^  solar  surface.  Ho w muoh  we  not  were 
brought  hy po these  ^"nevertheless  they  will  not  explain  to  us  the 
nature  of  spots.  Since  the  "great  secret  of  spots",  until  now, (yet 

W 

<guessed  ! On  the  nature  of  violent  protuberances  - this  second 

essential  index  of  the  activity  of  the  Sun  - the  astronomers  d-rd 
<J(  fvik+fS 

guess  both — tor-long  aiv4  about  the  nature  of  the  spots:  "It — cm — be, 
Xl*  r <yc  besuh+f* 

this.,  mountain^  and  it/  can  ee,  solar  clouds"?  Only  after  the 
application/use  of  a photograph  (in  1860)  were  for  the  first  tine 
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expressed  the  relatively  probable  judgments:  this  the  colc>s^al^^ 
ejections  of  the  rarefied  solar  material.  They  are  dwestied  to 
immense  height,  which  reaches  sometimes  hundreds  thousand  of 
kilometers.  For  example,  on  7 October,  1880,  was  observable 

iwii  6] 

protuberance  by  height J)  560  thous.  lea,  29  Hay  of  1919  the 

protuberance,  observed  in  Cambridge,  it  reached  height/760  thous.  km. 

<K  0 

In  Yerkes  observatory  they  observed  tie  protuberance,  which  achieved 


he ight 


^8  31  tl 


3pse^r< 


hous.  km.  rBit  randomly  fprrest  i a]  this  eddy/vortex. 


on  its  surface  everything  instantly  would  perish  in  flame,  and  oceans 

J&Jue  *- 

and  seas  would  boil  -as'^drops  of  water^wh ireh — fen  T5~~t-he  incandescent 
frying  pan. 


The  protuberances  ^r'acce p ted~~t,o  subdivide^into  violent 
(eruptive),  which  strictly  were  considered  ejections,  and  calm.  The 
first  are  subjected  to  the  very  rapid  changes:  enormous  igneous  jets 
take  off  upward  wit  Si  peed  almost  thousand  times  ef  the  exceeding 
speed  of  artillery  shell  and  immediately  fall  dewnward.  Quiescent 
prominences  sometimes  for  weeks  at  a time  are  twisted  above  one  and 


the  same  placg  of^  solar  surface  without  noticeable  motion.  In  form 
they  rem  in  (^clouds , tire  columns  of  smokes,  gigantic  trees  with 
massive  crowns. 


Page  22 
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protuberances. 


chromosphere,  frequently 
not  reach  the  height  of 


to  150-200 
violent 


thous. 


Between  both  groups  of  protuberances  ther*  is  one  additional 
essential  difference.  Quiescent  prominences  ar  ■ encountered  in  all 
regions  of  the  Sun,  violent  protuberances  - only  in  the  middle  and 
equatorial  regions,  i.e.,  in  the  zone  of  sunspots  and  often  near  the 
spots,  with  which  they,  apparently,  have  close  connection. 


In  the  periods  of  solar  maximums  sharply  changes  the  corona  of 

fK  Qit  sf  "ft*, 

the  i>un.  ?-o  t-ha-t  flattened  and  compressed,  it — is  straightened,  (it 

« 

takes  tie  rounded  form.  Its  extent  on  all  heliographic  latitudes 
becomes  approximately  identical.  The  Sun  as  ~irf.  treathes/5y^ 

o&iA  Lob  1 4 

furll/t'otal/co«plet  e^rbreast . -I«  reduced  activity  - corona  again 
shrinks,  becomes  narrower,  especially  in  the  regions  of  poles.  The 
"maximum"  form  of  corona  is  inferior  place  to  its  "minimum"  form. 
(Electronic  condensation  in  the  regions  of  corona,  which  are 
arrarrge/located  above  the  centers  of  activity  ,,/usually  ia-  twice  as 

A* 

higher,  Hrans  in  calm). 


Between  the  numerous  phenomena  of  the  solar  activity:  fern  spots, 
by  fiash/bursts,  protuberances  indisputably  there  is  related 


communic at  ion/connection.  And  although  the  "foriula  of  relationship" 
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('yet  derived,  their  diversity  i^t-  cannot  hide  from  the  scientists  of. 
the  remarkable  unity  of  all  solar  manifestations.  The  two-faced  deity 


faificientJ  - the-5un  appears  before  us  first  serene,  then  agitated,  tlrat 
Un'tK  'Ao©  Xa-c. &U-*-  \y 

-luve  tw  p«r^££>ns,  different  from  each  other,  &©«©■— rs  tire  face 'clear, 

pere/clea*,  calm.  Another  spotty,  lit  up  by  "angry"  chromospheric 

( H/VlUlOo 

flares.  And  when  "two-faced  Janus"  op^ns  sligirbly  to  us  temporarily 
second  face,  then  this  means  that  the  spectrum  of  the  oun  becomes 
much  harder,  that  grow/rises  the  intensity  of  the  short-wave 
electromagnetic  radiation  of  the -Sun,  that  to  the  Carth  are  brought 
down  the  penetrating  gusts  of  the  solar  wind,  increases  speed  and  is 
amp^d  the  power  of  corpuscular  fluxes,  that  the  solar  particles 
cTilled  whole  near-earth  space. 


How  frequently  is  changed  the  expression  of  solar  face?  This 

question  have  long  already  assigned  to  themselves  the  researchers, 

realizeing  yell  that  for  us,  the  inhabitants  of  the  Earth,  it  has  ae-t 
YV+vl.  1 

em-i^TTheoretica  1 interest. 
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A ripple  on  the  waves. 


L 


••The  unusual  regularity  of  the  behavior  of  the  sun,  writes  in 


rfs  book  "Our  Sun"  the  director  of  Harvard  observatory  Donald  H. 

Menzel,  leads  to  the  fact  that  we  forget  to  focus  on  it  considerable 

o fh-  CcHUsl+l 

attentioyi.  ^.un^beth  frequently  irs  underestimated  an-d—a-ccur ate 

hi)sliAiU*-^-c«e"  ». 


FOOTNOTE  1 D.  H.  Menzel.  Our  Sun.  Moscow,  Fizmatgiz,  1963.  END 
FOOTNOTE 


*e  ftelt  ourfrftlTPP  ag  Inerted  - fron  an 
jdalfnair^h^Tt-fe  pro444ed — hy-j+s-ewn,  invi 

...  V 


msuj 


ed  -frow  any  unforeseen  "tricks"  #«  rhe 


(La* fi— 

nvigorating  ooneefi-n.  Meanwhile 


the  history  preserved  the  nenory  abd&t  th«~ surprising  cases  of  the 
darkwnrmg  oi  the  sun,  weakening  of  the  solar  radiation  whose  reasons 
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remain  not  entirely  clear  and  until  now.  Sc,  in  the  year  of  the  death 

of  Julius  Caesar  ( 101-44  years  B.C.)  the  historians  Plutarch  and  Dio 

Cassia  noted  that  long  time  the  sun  remained  faded,  simultaneously 
CL 

was  observed  the*  ce**on/general/te%el  ccoling  of  the  earth's 
atmosphere  and  the  underdevelopment  of  fruits. 


The  darkening  of  the  sun  occurred  in 


„4  4 


•in  360  years.  It 


was  noticed  in  all  eastern  provinces  of  roman  empire.  According  to 
evidence  of  the  historians  of  Prokopius  and  Kedren,  in  526  year 
occurred  a decrease  and  fche  fogging  in  the  sunlight.  "The  sun,  writes 
Prokopius,  it-  lost  its  fla^-e,  so  that  it  resembled  to  the  moon,  and 
it  remained  without  its  radiant  glow  the  whole  year.  For  the  most 
part  it  seemed  Guchr  which  it — is  during  eclipse;  its  w^e-14/light  was 
not  pure/e-le«n-  and  not  sueh  ac  evee*. 


In|567  yea~e  the  darkening  of  the  sun  and  simultaneously 
continuous  aurora  borealis  lasted  approximately  one  year,  flikhail 
Siriyts's  Armenian  chronicle  testifies  that  into  624  - 625  years  "the 
sun  darkened  in  autumn  in  the  month  of  arecas  to  the  summer  of  the 
month  of  Kagota  and  they  thought  that  it  wi-tl  not  return  to  the 
previous  state".  Into  the  first  eight  months  of  the  following  '626 
year  Tire  half  of  solar  disk  still  was  darkened  (according  to  Abul' 
Faragu).  In  the  chronicle  German  physician  Friedrich  Schnurrer, 
published  in  XVIII  century,  mentions-  herself  the  darkening  of  the  sun 
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intrt733  yeetra-  (Repor  t/c^aaunicati'on,  ua-dectaked,  apparently,  from 
some  earlier  source)  . 

P*je  5 1 

In  1645  obscure  Russian  bibliophile  wrote:  "Into-  the  summer  of 
733  July  during  12  days  ...  darkening  Sun  at  midday.... 


;fhe  sun  ym  ustal  glow  plot  and  iirfcro— mwoua'l  fora  realise — or  form 
<^the~bottom  of  tb-e  fbciler^oppe^l  sky  tc/clcud  following  on-  the  sun 

0lSr 

...  not  only  in  the  city  of  Moscow,  but  also  m*  the  entire  country". 
'&lrt4U4~U  ArC  ii  +6 

Bet*M.he  question  is  not — t-he  eclipse  of  the  sun.  ^Eclipse 

re*tHry/act  uaJ^y  occurred  in  1645,  but  not  during  July,  but  only  on  11 

August. ^Examples  of  such  incomprehensible  changes  in  the  activity  of 
jL^c*  — - 

the  sun  wa-s  (preserved  in  history  eeti 
« .ihat  did  occur  with  it  in  actuality?  A-re- Random  or  regular  were 

A 

Cd  escribed  by  the  h istorians -of -change?  And  can  we  generally  judge  the 
behavior  of  the  sun  in  the  past? 


K/  s' 

TO  sun  (flow  approximately  4.5  - 6 billion  auaaer/yeats  t To  Earth 


Co  As 

ae  marry.  Life  on^ilanet. 


apparently,  conceived  itself  about  3 billion 


years  ago.  Original  people  appeared  about  1.5  million  years  ago,  and 
"person  'reasonable exists  altogether  only  25  thous.  su-mmer/years. 
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^4 ' ■ ^ 

Observations  of  solar  surface^as  has  already  been  spelten,  ttre-y- 
were  begun  even  intta  the  ancient  centuries  of  the  history  of 
humanity,  but  this  were  the  interrupted/fragmentary,  separate 

jA  ti 

observations.  TV>_ns— send  -the  remainder  literally  single  evidence 
about  the  activity  of  the  sun  in  the  past. 


The  systematic  observations  of  solar  surface,  initiated  with 
•fafiU  I CL#*'  J> 

Galileo,  conducted  a little  more  than  300  yuirmec/years.  The 

precise  measurements  of  the  visible  radiation  of  the  sun  are 
conducted  hail  some  thirty  3ummer/years,  but  ether  forms  of 


em ission/radiat ion ^aed  that  are  less  ! Is  created  impression,  that 
Hre  science  does  not  have  data  lb  order  to  judge  the  past  of  our 
star.  Any  attempt  tc  ment&lly  recreate  the  yesterday  of  the  sun  is 
unavoidably  connected  with  the  representation  of  such  intervals  of 
time,  which  are  almost  incommensurable  not  only  on  the  lifetime  of 


i 


, Vu*Jl — 


man,  but  entire  humanity  whose  exp.er i-*e-nt  and  memory  are  capable  of 

Uy 

encompassing  only  the  instants  of  infinitely  long  life  of  Sun....  And 
ru-vrt/i 

a44r-t-he^-sa-m«  audacious  human  thought  attempts  to  gl*...ce  into  the 
bottomless  precipice  of  departed  aummer/years. 


The  Earth  is  flesh  from  the  flesh  of  jun^  Thus^lr^ad  y more 
than  4 billion  srammoj/years  they  insepara bl^TFave]^  <*«•  the  universe. 
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CacUCa 

Hack  it*  -*as~nHcessarf  te  suirvi^ve  _Soln±S-a_  amI_ZtuiI 


a.  on  galactic 


rotations.  And  i-f-  on  the  incessantly  changing  face  of  star  tine  could 
not  leave  any  traces,  then  perturbation  in  the  activity  of  the  sun 

JLMuJ 

were  reflected  in  the  appearance  of  its^ccrrr%<f  companion.  First 

there,  then  here  science  -i'T'finds  and  >t  deciphers  the  autographs, 
cr**~ 

left  there  arS'bo  time  on  the  face  of  planet  by  solar  ray/beam. 


Page  25. 

Restoring  the  picture  of  the  distant  past  of  the  Earth,  the 
geologists,  the  pa leocl imatologists,  the  geophysicists  they  recreate, 
after  discarding  the  film  of  summec/years , the  features  of  its 
previous  appearance,  repeatedly  of  that  changing  to 

unrecognizability.  The  chief  characteristic  of  the  development  of  our 
planet  proves  to  be  the  occurejice  of  cycles:  the  Earth  periodically 

J oJ 

was  impregnated  with  water,  ao-if  tarry  then  it  dried,  then  it  was 
cover/coated  with  glacial  armor.  On  the  nonuniformity  of  geological 
stratification,  on  variations  in  the  annual  precipitation  on  the 
ocean  floor,  on  breaches,  opened  in  rock^ e-pec-ies  by  the  mighty  breast 
of  glaciers,  bh-e  science  attempts  to  restore/-* educe  the  curve  of 
solar  pulse  in  the  distant  past. 


Occurence  of  cycles  in  the  development  of  the  Earth  is  an 
indication  of  occurence  of  cycles  in  the  activity  of  the  sun  itself. 


r 


DOC  = 77160106 


PAGE 


Both  now  and  in  the  past,  similar  to  many  phenoaena  of  nature, 

the  activity  of  the  sun  occur/flow/lasted,  apparently,  cyclically, 

although  we  do  not  know,  but  we  can  only  guess,  which  laws  controlled 

uMju  ajU  n<JbL* 

and  control  hot  solar  respiration.  Wiry  tio  occur-Hre  years,  when  on 
glaring  disk  -d«  appear  and  de-  disappear  large  spots,  wh-en  the  "radio 
service  of  the  sun"  d-ee,s  record  intense  radio  frequency  eaission,  and 
on  the  contrary*-  arFe  years,  when  the  west  attentive  observer  does 

not  find  on  the  sun  even  of-  snail  points? 


Why  the  activity  of  the  sun  little  by  little  does  grow^ 
gradually  it  does  reach  the  naximun  and  then  does  weaken?  How  do 
appear  the  following  after  each  other  solar  cycles? 

<&> 

The  law  of  periodicity  "in  the  work  of  the  sun"  was  opened  in 

the  past  century  by  the  canon  Heinrich  Schwabe  fron  Dessau,  pt&pogiag 
<7 

at  snail,  modest  telescope,  Schwabe  systematically  for  43 
stn»*e*/years  daily  -it  recorded  the  location  of  sunspots.  And  because 
of  phenomenal  purposefulness  he  knew  how  to  notice  thatrthe  fact  that 
sJripre'd  off  fro*  the  attention  of  the  less  scrupulous  observers: 
changes  in  the  number  of  sunspots  begin  periodically. 


Following  canon  Schwabe  the  systenatization  of  observations  of 


PAGE  >r"V/ 


oscillation/vibrations  in  the  manifestations  of  solar  activity 


itudied  y«str  onoaer  from  Bern  Rudolf  Volf.  He  gathered,  verified  and 


generalized  t&e  not  published  and  unpublished  previously  materials  <5f 


of  spot  formation 


Changes  in  th9  fors  of  solar  corona  for  ths  ortent/elongation  of 
11-saassr  solar  cjclo  (according  to  A.  p.  Gaaskiy). 
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Graph, 


which  illustrates  rhythmics 


of  solar 


cycles 


ft 


Years. 


Number  w.  2 
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Works  of  Wolf  ^cont  inued  after  his  death  by  Wolfer,  led  to  the 
conclusion/derivation  that  the  basic,  most  distinctly  expressed 
period  of  solar  activity  was  equal  on  the  average  11  to  years. 
(Deviations  - a decrease  or  an  increase  in  this  period  reach  several 
su*»et/years)  . Later  tbe^  were,  furthermore,  were  described  dozen9 


% 


her  cycles  whose  value  varied  from  months  to  villions  of 
STMune-r/years.  Therefore  more  precise  the  activity  of  the  sun  one 
should  call/mmre  not  simply  "cyclic",  but  "mult icyclic". 


If  we  depict  solar  activity  in  the  form  off'curve,  Ttt  er 

designating  on  the  axis  of  abscissas  time,  and  on  the  axis  of 

ordinates  - the  level  of  activity,  then  the  obtained  curve  will 

Lx 

resemble  not  t-o-  sinusoid  as  it— was  possible  to  expect,  but  will  turn 
out  to  be  compound  curve,  pitted  by  large  number  everything  smaller 
waves. 


With  the  high  degree  of  authenticity  the  epochs  of  the  activity 

of  the  sun  can  be  judged  also  from  data  of  a series  of  the 

astronomers.  D.  I.  Svyatskiy,  be4n<g  based  on  large  historical  . 

/Um  h> 

material,  composed  a table  of  the  epochs  of  solar  maximuns  on 

CSvil  century  of  our  era.  The  degree  of  the  probability  of  each  date 
was  determined  by  the  totality  of  serious  large  historical  material. 

If  we  attentively  examine  49  intervals  of  this  table,  it  will  seem  . 
that  in  spite  of  large  deviations  from  11-summer  period,  intervals  tr> 


< 
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11-12  »e»»er/years  they  are  encountered  11  tines,  into  7-8 

/years  - 12  tines,  13-15  sMH»er/years  - 7 tines  and  X 

Y -S-A**/ 

5-6  sttMrer /years  - 3 tines.  Interval  in-eo  20  smnrer/years  divirdes  two 


maxinums  altogether  only  one  time.  Arithmetic  mean  of  all  49  , 

intervals  is  equal  to  to  11  years.  The  F°i-nts  of  maxinums  in  curve 
are  located  one  fron  another  not  at  equal  distances,  the  height  of 
the  ordinates  of  different  maximums  is  different.  Fron  this  and  a 
series’  of  other  special  feature/pece-tierirties  of  the  curves  of  solar 
activity,  it  follows  that  value  determination  of  period  - matt er  is 
(Complex  • 


Page  29. 
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-teotlf  i-es~  the  contradiction  in  the  judgments  of  the 

numerous  and  conscientious  researchers  of  this  question.  They 

obtained  Vhe.  different  values  of  time  interval  between  the  maximums: 

mcn-o 

10  Smtr/years  (fiwabian),  10.43  years  (Lanont)  , 11,  with  the  nidd-le 
variability  plus  or  minus  2 years  (Horlf)  , 12-14  stunver  /years 
(Young),  11.124  plus  or  minus  0.03  years  (Volfer)  , 11.13  years 
(Newcomb),  above  11.4  (Nichaelson)  , 11.4  years  (Turner). 

Chester  in  the  works  of  1898-1906  subjected  to  analysis  aseery 
about  spots  i»  150  sumuier7years.  According  to  his  studies  next  to 

Yo  *- 

cycle  Lfttk  11.25  years  go*s— Hre  series  of  the  secondary  periods  - 
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4.  38,  8.36*  13-5  ^ueeesr/years,  consecutive  entrance  of  which  is  the 
reason  for  the  different  distur ban ce^break downs*  observed  in  the  nain 
period. 


The  basic  cycle  of  solar  activity  only  approximately  is  1 1 

sewner/yea rs . In  actuality,  its  duration  reaches  sometimes  16,  and 

sonetines  17  euaner/years.  The  ripening  of  maximum,  its  duration  and 

decline  are  not  aeasured  by  tire-  determined  periods,  but  every  tine 

% 

they  vary,  as  a result  of  thus  far  also  un known  reasons.  Therefore 

with  the  establish  sett  and  the  fact  it  is  secs  the  -attempts  to 

predict  the  state  of  the  sun,at  some  point  of  the  period  extreme 
discretion  is  necessary.  Suddenchanges  in  the  activity  of  the  sun 

r which  signify  by  itself  the  point  of 

highest  uplift  and  smallest  incidence/drop,  can  be  named  with 

jU to. 

accuracy  only  through  several  months,  bet*  sometimes  atsr>  years  after 

H **  -4*  5 

way  comparison  with  data  of  solar  activity  ia  are  more  or  less 

prolonged  period. 


£ Besides  the  11-year  cycle  Wolf  allowed  for  the  existence 

22-23-year  occurence  of  cycles  in  the  work  of  the  sun.  In  the  opinion 
of  Turner,  two  11.5-  cycles,  store/adding  up,  give  one 

23  mliwwr  cycle. 

Investigating  the  signs  of  magnetic  polarity  of  2000  groups  of  spots 
from  1908  through  1926,  Hale  and  his  coworkers  discovered  that  with  the 

transition  from  one  11-year  cycle  to  another  groups  change  (with  a few 

except io^a tin! nation)  the  signs  of  aagaetic  polarity.  Thus*  the 

magnetic  characteristics  of  two  neighboring  11-  efeVmar  cycles  are  not 


similar  to  each  other  and 


it  altar 

right  to  measwre  the  period  of  solar  activity 


aingly  they  confira  that  it  is  sore 


»ety 


two 
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years  instead  of  eleven.  22-ee%««r  period  completely  can  be 
jtA 

call/irarod  the  "magnetic  period"  of  sunspots. 


Page  30. 


After  were  re  veal /detected  22-summer,  11-summer  and  even  shorter 
cycles  in  the  activity  of  the  sun,  logically  were  begun  the  searches 
for  large  periods. 


ionsO  j 


In  one  hundred  more  summer/years  before  observat ionsO Swab nwi 
(noted  French  physicist,  astronomer,  t-h-e  mathematician  de  Neran 
-ai-itrw/ assumed  the  possibility  of  the  existence  of  large  periods  in 


solar  activity.  Attempting,  to  find  this  long  period,  Worlf  tir 
determined  hid  duration  55.5  years,  others  60  swmmee/years 

(Young) , i 72  years  (A.  Ganskiy)  , 35  srmnrer /years  (Lockier),  33.37 
years  - the  Cycles  of  the  ihird  of  Century"  (Schuster  and  Litsnar)  . 


In  1889  iorlf  on  the  basis  of  these  Chinese  and  medieval 
chronicles  calculated  a series  of  tdre  large  periods,  including 
11-ST^nfer  periods,  i*tro  83.  33  and  66-67  years  *. 


FOOTNOTE  * To  calculate  large  periods  Holf  used  dates  which  could  be 
dates  of  the  "large"  maxima  in  solar  activity:  372,  840,  1078,  1133, 
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and  1373.  He  based  this  on  the  years  of  372  and  1372,  in  which 
according  to  his  hypothesis,  there  was  particularly  strong  solar 
activity.  END  FOOTNOTE 


These  periods  were  compared  by  Wolf  with  dates  from  Chinese,  Russian, 
Best  European  and  Arnenian  sources.  As  a result  was  obtained 
extremely  interesting  table.  Everything  in  it  speaks  for  the  fact 
that  the  aaxinua  of  the  activity  of  the  sun  is  repeated  approximately 
through  every  83.33  years. 


"Are  all  foundations  fui  l-bftSldertng  that  the  hierarcjj^  of 
cycles  of  solar  activity  does  not  conclude  on  cycle  w it tr ~ d ur a t i on 
"into  80-90  stnrPr/years"  *,  writes  B.  N . Rubashev  in  the  book 
"Problems  of  solar  activity". 


FOOTNOTE  * 3.  H.  Rubashev.  Problems  of  solar  activity. 
Moscow- Leningrad,  "Nauka",  1964.  END  FOOTNOTE 


5o»  inHT  1954  arose  assuaption  about  the  existence  of  period  ia£e  169 
^ 

-etrsaer/years  (Anderson)  and  jjUo  180  suaaer/years,  including  fifteen 
11-auiijaer' cycles  (Oppenheia).  On  the  basis  of  the  analysis  of  data  on 
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the  frequency  of  the  aurora  borealis  of  German  scholariry  Prit.z  was 
revealed  300-^C»i!reT  cycle  (Claff). 


K Ve 


r*  Very  curiousfthe  law,  noticed  by  the  Soviet  astronomer  A.  I. 
Olem.  After  connecting  by  straight  lines  on  the  curve/gx^p-h  o-f^the 
point  of  maximums  and  minimums  of  the  80-suaaer  cycles  of  the 

hf~- 

XV HI- XI X centuries,  -rtrTt  obtained  two  tire  parallel  lines,  having 
coeJ*Mtr"Toiiard  the  axis  of  abscissas,  and  thus  -it  demonstrated  p 
centuries-old  increase  in  the  solar  activity  ! 


Page  31. 


B.  M.  Rubashev  used  the  catalog  of  comets,  comprised  by  Denning, 
where  were  introduced  information  for  nineteen^pentur ies  (beginning 
from  I centuries  A.D.).  After  processing  it,  *4-^  was  convinced  of 
the  fact  that  a-  gTeat^Tst  ,q«en t tt-y <Trf  comets  appears*  regularly  ttrrrrngh 
e»eiK600  and  even  of  900  sttmirer/years,  -i^obtained  the  iniirect  proof 
of  the  existence  of  900-eu4mer  cycle. 


Nonunifornity  in  the  thickness  of  the  growth  rings  of  wood 


geophysii 

- summer. 


allowed  geophysicist  professor  I.  v.  Maximov  to  reveal/detect  not 
only  80-  switt,  but  also  600-sd^nrer  cycles. 


cycl  es. 


brth* 

To  (/rope  the  cycles  of  an  even  larger  duration  h* 


facts. 


1 
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o-f-  entir^Ty 
esc 

1(fe: 


• Y grey  antiquity.  The  traces  of 
glaciers  "described"  to  Soviet,  researcher  A.  V.  Shnitnikov  t4*e  cycles 
of  solar  activity,  equal  to  1800^^C^Villet  and  P.  P.  Pred techenskiy 
on  the  basis  of  pa leoclinatological  data,  and  also  on  the  basis  of 
the 

luminous  density,  prove^  that  there  are  cycles  by— duiaLion^'lirts) 
millions  of  .snmmar/years. . . 


»e  hypothetical  cycle  of  the  oscillation^vrbi:atiojis--of  s^lar 
iminous  density,  proved  that  there  are  cycles  by— dui a liori^  1 irl 


£>1  owl  )«+fos<S> 

Thus,  to  the  large  crests  of  the  waves  of  activity  ig  deposited 

ripple /smaller^  ! Are  found  two-,  three-,  four-  and  six-year  old 

cycles.  Are  well-known  11-s^rmer  cycles.  Are  clearly  expressed  cycles 


22, 


33  and  80  .semmor/years.  It  is  not  possible  to  discount  169, 


w 

400  and  the  600-ou^eer  and  nor*1  prolonged  cycles,  which  seei(  us  Iry 
f>uct  u&dl  Ceci6'k^t>  l flu* y 

rtfs  in  tl 


so/meh  long  the  eomponegt 


he  life  of  star  only^insta nt. 


The  question  concerning  periodicalness  in  the  activity  of  the 

tUply.fTfis  not  solved 
ir^  Lol.  i ULAmP 

still  finally,  ^ — peior  to  this  day.  Jc  nnrptcary  * Kj»  combination 


sun,  as  is  evident,  it  is  not  p^TTSTVfe^i 


of  prolonged  obser vatio^ns^and  enormous  efforts  of  human  thought  in 
order  to  approach  itself  ITS  resolution. 

Ltdi+f  a**. 

But  aje  such-’  the  reasons,  which  force  the  sun  from  time  to  time 
to  change^tharacter  and  mode^cond itions  of  th&ir  activity?  They  also 

fa* 

lea  we  ttr  the 


thus  far  are  unclear.  In  order  not  to 


side  fr-oa  t he 


PAGE 


'II.JJ.USM'i! 
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basic  theme,  we  will  not  begin  to  give  the  existing  on  this  account 
numerous  hypotheses  and  guesses.  It  is  important  irr  order  that  the 
reader  would  note  for  himself ( fact  of  the  existence  of  non  uniformity 
in  the  wort  of  the  sun. 


Subsequently  from  many  small,  larger  and  extremely  more 

prolonged  cycles  us  will  interest  tn— esseircer  1 1-siHnfer  (-^the  most 

pronounced  and  "demonstrative"  cycle  in  the  activity  of  the  sun,  most 

obvious  for  an  observer.  Although  it  is  subjected  to  variations  as 

'iyrvuih  ol  oM 

all  others,  its  existenc^/mo-ce  difficult  fayth jr«g  to  deny. 

i 

Specifically,  ITt  we  will  t-a^er^in  order  to  illustrate  the  possibility 


of^the  fact  that  in  the  apparent  randomness  of  terrestrial  cataclysms 

r,  perhaps,  strict  space  lavs. 


they  hide  th» 
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Solar  fever  on  the  Earth. 


Without  doubt  agitations  and  storms  on  the  sun  do  affect  the 
planet?  Does  cytinue  our  spacecraft  the  "Earth"/^Toguietl  y and 
serenely  swim  by  its  course  or  it  all  the  sane  "does-  racfc”  on  the 
uaves  of  cycles  of  solar  activity  so  that  from  tine  to  tine  "is 

CUXUJP  ) 

audible  the  ringing  of  beakers  in  cabin^campaigfM*-?. 


The  witty  tone  of  question  does  not  dininish  its  importance. 
Despite  the  fact  that  coaHHrirr^crt-rtwi/connections  between  solar  and 
terrestrial  phenomena,  eff^CHn<f~French  journalist's  ingenious 
observation,  so/sueh  are/eomplex  and  tangled  as  relations  between  two 

V 

heroes  inc  contemporary  psychological  novel,  Hre  contemporary  science 

Jilt* 

foubty  their  validity. 


The  Earth  as  has  already  been  is  located  in  the 

sphere  of  the  direct  effect  of  the  sun.  Its  radiant  energy  is  the 
main  engine  of  all  physicochemical  processes,  which  take  place  on  the 
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surface  of  /planet  and  its  shells.  It  is  understandable  that  each 
taJretrff  of  solar  activity  with  echo  rolls  over  all  "terrestrial 
f'tgafVgtAe-es".  The  nighty  intermittent  respiration  of  the  sun 
incessantly  agitates  the  stability  of  terrestrial  magnetic  field,  it 
disrupts  the  stability  of  its  encircling  radiation  belts,  it  agitates 


isrupts  the  stability 
iJji  cutrtur* 


tc  hundreds  thousand  kilometers  around 


the  Earth  atmosphere,  it  is  transferred  to  hydrosphere,  to  the 
surface  layers  of  lithosphere,  it  manifests  itself  even^the  velocity 
of  the  rotation  of  the  Earth.  If  we  complete  mental  descent  from 
upper  air  to  the  rigid  surface  of  the  Earth,  stepring  over  layers 


--ho  the  exosphere,  t-o  the  troposphere,  as  on  step/STeTJefe,  then  at 

«JR. 

each  step/strage  without  fail  t-frp=y-vill  he  reveal/»etectred  the- 

L&t_  ***—  “f 

numerous  manifestations  of  sun-earth  unity,  which  show  that  us  wi-th 
the  sun  diw4rdes  only  the  imaginary  boundary. 


Page  33. 


(frosmos  brings  down  to  the  earth  t-he-  continuous  flow  of  t«he- 
atomic  nuclei,  which  fly  at  enormous  velocities  - cosmic  rays.  The 
intensity  of  space  "bombardment"  first  is  amplified,  then  it  weakens, 
which  is  reflected  in  the  state  of  the  earth*s  atmosphere:  pressure, 
temperature,  ionization,  conductivity.  In  fcbe  fluctuations  of  the 
intensity  of  cosmic  radiation  are  re  veal/ detected  clearly  expressed 


the  27-day  and  11-summer  periodicities,  caused  by  the  sun.  Cosmic 
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M i 

radiation  cbmeu  fot  Hard  tbs  kind  ac  tht 
effect  of  the  sun  on  atmosphere. 


conductor  of  the  rhythmic 


Yt*.  * 't  >v 


ssolar  jaws 


also 


receives  and  reproduces  the  rhythm  of  solar  processes.  The  passage  of 
Cn^-t 

the  sunspots  thr-eirgh  the  central  meridian  of  the  sun,  the  appearance 
of  powerful  chromospheric  flares  will  entail  immediately,  thorough 
one-two  days,  the  powerful  shocks  of  terrestrial  magnetic  field  - 
authentic  magnetic  storms.  This  dependence  so  is  intimate  and  so 


clearly  is  outlined,  that  the  indices  of  the  magnetic  field  of  the 
Farth  now  are  utilized  for  determining  solar  activity.  The  confusion 


of  magnetic  field  is  repeated  regularly,  after  agreeing  with  the 

27-day  period  of  the  rotation  of  sunspots.  The  perturbance  of 

Hx/eXei?  utz>v/ 

magnetic  field  de^^etrs  furthermore  clear  1 1-sa»4eer  fluctuations.  In 

the  magnetic  activity  of  the  Earth  are  reflected  the-  more  prolonged 

cycles  of  the  activity  of  the  sun. 


Ti 

To>  upl-irfbs  and  decreases  in  the  solar  activity  ammediatel y 
res^oitTfcThe  upper  air,  in  particular  ionosphere.  The  sun  changes  the 
degree  of  ionization  of  atmosphere  and  thereby  it  affects  its 
electrical  conductivity,  the  density,  the  ability  to  reflect  radio 
waves.  The  consequence  of  solar  perturbation  therefore  frequently  are 
the  disorders  of  distant  radio  communication.  On  9 Nay,  1959,  in  1 


hour  9 4rj  3 minutes  on  Noscow  time  on  solar  disk  appeared  enormous 
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fJ-ae4»/burst.  (10  and  on  11  flay  followed  still  several  f lrstr/bur  sts.  On 
m— t u**~  a feui-4*C*o*\  , A) 

11  Hay  in  the  OSA  lef-t  the  system  o-fMradio,  telegraph,  telephone. (^Day 


rUt 

later,  on  12  flay,  when— to  the  earth  u»s~  brought  down  the  main  flow  of 
charged  particles,  in  sky  glowed  bright  aurora  borealis. 


Page  34. 

"Without  f l-uc-t-uat-i©*^.  it  is  possible  to  say  that  the 
mode/condi tiens  of  the  upper  layers  of  the  earth's  atmosphere  is 
determined  by  solar  activity,  writes  B.  H.  Rubashev.  - Whether  we  are 
talking  about  the  state  of  ionosphere,  various  kinds  the  brightness 
of  the  upper  layers  (aurora,  night  glow)  or  about  the  state  of 
geomagnetic  field  - everywhere  is  necessary  to  bear  in  mind  solar 
radiation"  ». 


FOOTNOTE  1 B.  N.  Rubashev.  Problems  of  solar  activity. 
floscow-Leningrad,  Izdatel'stvo  "Nauka",  1964.  END  FOOTNOTE 


Solar  storms  agitate  not  only  upper  air.  Their  echoes  reach 


lower  layers,  iarbo  the  troposphere.  In  the  histcry  of  the 


investigation  of  sun-earth  cornu nicat icn/connections  the  problem 
- 1*2 

t4*e  "sun  in  >kr  troposphere"''one  of  the  oldest.  Already  from  the 


& 

4 
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toTtjTre/moaent  of  d iscovery/o p^n-inq/'sun  spots  some  researchers  began  to 


% 

connect  cliaate  variations  in  some  regions  of  the  Earth  with  solar 
activity.  Th£_±u4Lt4-ve  enuaeration  of  scientific  investigations, 
dedicated  tlte^  oniy  to  this  problentfwould  engage  ten  pages. 


dedicated  tlm  oniy  to  this  problen 


ild  engage  ten  pages. 


Nevertheless  there  is  no  f ull/total/coaplete  clarity  thus  far  tfrtxl  1~: 


Soviet  geophysicist  I.  V.  Maximov  and  its  students  approached 
coapletely  in  a new  way  the  resolution  of  this  complex  problem.  They 


decided  initially  to  investigate 


ion  of  solar 


activity  with  the  common/general/total  circulation  of  the  earth's 
atmosphere,  and  then  with  h ydr ometeorologic  processes. 


It  turned  out  that  all  brightest  cycles  of  the  solar  activity: 
separate  fl-a*lr/bur sts,  27-day,  variations,  11-  and  secular 


cycles  - create  fc-tre  appropriate  changes  in  atmosphere  circulation. 

But  general  circulation  transforms  solar  " jer*/im pulses"  into  the 

occurence  of  cycles  of  tbe  fluctuations  of  temperature  of  air 

(waraing  of  the  arctic,  the  nonuni foraity  of  precipitation,  the 

regular  frequency  of  typhoons,  hurricanes,  thunderstora) . It  is 
cx 

possible  that  fundamentally  new  approach  for  the  solution  to  this 

problem  will  turn  out  to  be  promising.  "The  physically  correct 
statement  of  old  problea,  noted  in  one  of  his  articles  jtfnown  Soviet 
heliophysics  N.  S.  Eygenson,  it  is  at  the  same  tine  the  l^rge’st 
scientific  news"  *. 
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FOOTNOTE  * N.  S.  Eygenson.  Notes  on  the  physicogeographica 1 
aanifestat ions  of  solar  activity.  Lvov,  1957.  END  FOOTNOTE 


dU 

The  atmosphere,  which  we — is*  conditionally  divisible  t-o  layers, 
is  physically  single.  It  is  natural  that  the 

list  nrJ3a*«e/pertur  bat  ions,  which  invade  to  it  from  without,  are 
transferred  from  i£«  one  "f-loor/stage"  etr  another,  producing  eottpled 
effects.  The  effect  of  solar  activity  ret  simply  "slightly  i-t- 
interferes  upper  air",  but  it  penetrates  depthward,  it  reaches  the 
very  floor  of  air  ocean  - atmospheric  boundary  layers.  The  e^cc i^ang e 
ef*  meteorological  conditions  on  the  Earth  under  the  effect  of  solar 
activity  in  turn,  is  reflected  in  geophysical  processes. 

Pag*  35. 


Graphic  representation  of  caaaunicat  ioTr/connection  between  the 

frequency  of  aurora  (dotted  line)  and  the  number  of  sunspots  (per 

% 

Troaholt) .Xl . The  relative  number  of  sunspots.  2.  Visibility  of 


The  relative  number  of  sunspots.  2.  Visibility  of 


aurora  (nuabar  of  nights  in  year)  . 3.  Tears. 
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A.  V.  Shnitnikov  noted  the  existence  of  the  caused  by  the  sun 
variations  in  changes  in  a lt>il uehe~of  the  level  of  Scandinavian  lakes, 
flany  researchers  r eve  a 1 /detect  co**««-tca1rl'C'n/connection  of  solar 
activity  with  then  fluctuations  of  the  level  of  Caspian  Region,  with 
the  nonuni  form ity  of  the  runoff  of  rivers. 


The  boundless  mirror  smooth  surface  of  ocean,  which  occupies 

about  70o/o  of  entire  surface  of  planet,  also  in  its  own  way  reacts 

to  the  whims  of  solar  weather.  The  Soviet  researchers  1.  V.  Haximov 

and  his  students,  hnit  trr  them  to  Yu.  Yu.  Vize^ demonstrated  that  the 

different  indices  of  ocean  change  in  accordance  with  solar  indices. 

With  te-tre  1 1-dlm-*er  and  secular  cycles  of  solar  activity  are  connected 

the  degree  of  the  icy  state  of  the  arctic  seas  and  northern  Atlantic, 

fluctuation  of  the  level  of  ocean,  the  pulsation  of  gulf  stream,  the 

theraal  mode  of  Norwegian  and  Barents  Sea,  etc.  The  effect  of  solar 

a&n 

activity  on  the  hydrosphere  of  the  Earth  just  as  i«-  ind  lsJWtAt)  lw  a* 


its  effect  on  atmosphere. 


Rhythmics  of  solar  activity  is  reflected  also  in  the  indices  of 

geophysical  processes.  A series  of  the  researchers  they  assert  that 

the  maximum  values  of  energy  of  earthquakes  fall  or-  the  years  of  the 

hriw* 

maxirnums  of  the  solar  activity,  and  minimum  - ter  the  years  of  the 
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minimums.  Catastrophical  earthquakes  and  volcanic  eruptions  also  they 
occur  infr^  the  years  of  uplifts  of  solar  activity  (ejection  of  the 
volcano  of  Krakatoa  into  1883,  the  catastrophical  earthquake  of  1920 
in  China,  the  earthquake  of  1966  in  Tashkent). 


I.  V.  Haximov  re v e a l^^eirec%od  distinct  11-summer  occurence  of 
cycles  in  the  motion  of  the  poles  of  the  Earth. 
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Comparison  of  average  annual  Wolf  numbers  1 (A)  with  oscillations  of 
the  icy  state  of  the  Davis  straits  (B)  and  of  the  adjacent  to  Iceland 
region  of  Atlantic  Ocean  (C)  (according  to  I.  V.  Baximov)'f^C<  Icy 
state  of  the  regions  of  Iceland,  arbit.  units.  2.  Icy  state  of  the 
Davis  Straits,  arbit.  units.  3.  The  average  values  of  Worlfs  average 
annual  numbers.  4.  Tears. 


FOOTNOTE  1 The  Wolf  number  - w - is  a value  that  character iies  solar 


activity.  E1D  FOOTNOTE 
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The  rhythm  of  solar  activity  accelerates  and  retards  (true,  very 
insignificantly)  the  velocity  of  the  rotation  of  the  Earth.  The 
French  geophysicist  Danjon  cones  to  the  conclusion  that  the 
"mode/conditions  of  the  rotation"  of  our  planet  can  change  as  a 
result  of  very  powerful  ,fT4£h£bursts  on  the  sun.  Thus,  ent  ir-c/all 
('available  to^  study^inanimate  nature^  all  terrestrial  shells  from  the 
upper  layers  of  the  earth's  atmosphere  to  lower  boundaries  of 
lithosphere  reproduce  in  their  own  way  the  rhythm  of  the  sun. 


The  sun  fluctuates,  and  the  beat  of  the  pulse  of  our  daytine 
star  is  transferred  to  the  Earth.  With  it  into  cycle/stroke-is 
changed  the  strength  of  terrestrial  magnetism,  the  frequency  of 
aurora,  the  radioactivity  of  air,  the  degree  of  ionization  of  upper 
air,  change  of  the  radio  reception  and  audibility,  the  strength  of 
atmospheric  electricity atmosphere  circulation,  the  intensity  of 
thunderstorm  activity,  pi  quantity  of  ozcne  and  of  cosmic  dust  in  air, 
the  temperature  of  air,  water  of  seas  and  oceans,  air  pressure,  the 
frequency  of  storms,  hurricanes,  waters-spout,  amount  of 
precipitation,  the  degree  and  the  abundance  of  droughts,  the  level  of 
lakes^j^limate  variation  and  earthquakes....  Moreover,  is 
reveal/OtTeotjed  even  c ojuiuniea^txtm /connect ion  between  the  pulsations 
of  the  earth's  crust  and  the  solar  activity.  The  Earth  in  the 
direct/&4e~a4rgh-t  sense  of  word  breathes  in  tire  rhythm  of- the  sun.  "The 
sovereign  of  all  elements"  cemoc  forwara  it- in  terrestrial  life.  But 


i 
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this  is  understandable:  radiant  solar  heat,  as  we  know,  is  the  basic 
source  of  energy  of  the  majority  of  the  physicochemical  phenomena^ 
which  occur  in  all  shells  of  planet. 

Page  37. 


Zone  of  the  active  region  of  the  sun  (£s  shaded)  periodically 

jktLL 

"illuainates"  the  Earth  actruratedrf^enorious  projector  (according  to 
F.  R.  Hustelyu)  . • C.  a.  2.  Orbit  of  the  eart  h/grOTird-.  3.  Source  of 

corpuscles.  4.  Sub. 
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Ontil  now,  we  spoke  about  how  changes  in  the  activity  of  the  sun 
they  Manifest  theaselves  the  inanimate  nature.  Bell,  and  Mo-  Manifest 
t-homoeirgs  solar  rhythm^ffhe  state  of  biosphere  and  the  current  of 
the  life,  which  exists  within  its  limits? 


We  know  that  the  sun  is  a source  of  terrestrial  life.  Life 

conceived  itself,  evolved,  became  adorned  with  thousands  of  hues  only 

because  of  the  life-giving  force  of  the  sun.  Do  -reeet  people,  ttre- 

plants,  animalL  microorganisms  - whole  "living  substance"  of  planet 

(determination  of  V.  I.  Vernadskiy)  - (\.o  sclar  storms  and  the 

fyuJU^ 

produced  by  them  shocks  in  entir^-— srrrrounding  life  to  t4te-  medium?  It 

is  difficult  to  al low^t bought  that  the  life  stands  outside  the  laws, 

alt* i 

which  are  so/«titrh>  dist  inctly  exhibited  in  the  inanimate  na  ture , ^wi-fch 
which  it  composes  authentic  and  indissoluble  unity. 


Qlev 


New  or  the  forgotten  old? 


geophysicists,  meteorologists,  climatologists,  oceanologists  - 
e»«r-ft-hiTTg-  those,  who  are  participating  t-tT'the  science  of  the  Earth, 


do  not  doubt  the  validity  of  son-earth  owaunicat-ioa/connections.  But 
by  no  means  all  the  biologists  and  the  physicians  share  persuasion  in 
the  fact  that  the  cyclic  activity  of  the  sun  affects  biosphere  and 


T 
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the  course  of  life  in 

pr  ecise 


n it-  Although  no  cne  of  them  disputes,  that 
i ioJLct  .'j  'lc*£o*z:io(<e_ 

ly  tn  the  sun  io  due  the"  1 i Fe~~fry~i t s 

^ /JU* 


origin/conception/initiation,  the  thnught  ahoqt  the  fact:  that  At 

CaZia^-?  *+  -Vr 

continues  to  bp  add/in  lei fuiuft  in  - the  mat  tot  of-th«  "bauds  uf — rta* , 


produces  frequently  ironic  smile. 


Page  38. 


4 


Idea  about  the  intimate  dependence  between  the  activity  of  the  sun 
and  the  state  of  biosphere  is  estimated  frequently  as  "the  fantasy  of 
separate  b-eo  hot  heads"  as  very  doubtful  innovation.  Is  -just  i f i rd 
similar  skepticism^ 


In  biology  had  long  ago  been  affirmed  the  understanding  of  the 
fact  that  ttne  enormous  role  in  development  frn-tira  living  belongs  to 


inertia  of  geocentric  thinking,  vi^elv^mgv 


lis  concept. 


environment.  Contemporary  materialist  natural  science,  overcoming  the 

move#— meert  thi: 

/-&/_  6<jU)U 

rightfully  atfcer  extending  it  to  ^surrounding  the  Earth  t!re~Ottt-e« 

spa c&'t  saturated  by  completely  material  electromagnetic  radiations 

and  the  powerful  flows  of  the  driving  particles.  Since  material 

ACCefiJi+j  b 

consists,  regarding  the  twice  Nobel  prize  winner  chemist  Linus 
Pauling,  of  substance  and  emission/radiations. 


With  this  understanding  of  environment  the  sun  must  be 
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considered  try  one  of  its  principal  factors.  It  would  sees,  difficult 
to  object  to  similar  logic;  however,  many,  until  now,  associate 
heliobiology  with  something  like  astrology  or  "black  magic". 


In  connection  with  this  is  interesting  the  instructive  case  with 
encephalitis.  Word  "encephalitis"  in  physician's  language  indicates 

red  not  soie  disease. 


tis"  in  physician's 

Tt  i-pLx. 

»rth  by  it  is  ivrplit 


the  inflammation  of  brain.  Hear-tJ 
<\ 

but  tin?  vast  group  of  cerebral  illness/sickness/diseases.  In  our 

-J-.'cu- 

country  sadly  became  famous  spring-summer  4 oreeps  virus  encephalitis. 


In  the  period  of  the  wide  master y/adoption  of  the  Far  East  in 
the  thirties  on  new  constructions,  lumbering  enterprises,  in  taiga 
settlements  flared  up  the  heavy  epidemic  of  unknown  origin. 
Illness/sickness/disease  striked  in  essence  of  the  migrants,  its 


QCCBI/flw/i nr^  acutely  and  either  killed  patient  or  it  left  after 

itself  irreparable,  li-fe  mutilat ions./for  the  explanation  of  the 

nature  of  disease  into  epidemic  foci  were  sent  for  exploration 

scientific  research  biomedical  expeditions.  The  names  of  the 

participants  of  these  expeditions:  L.  I.  Zil'bera,  N.  P.  Chumakova, 

UAiS~> 

A.  A.  Smor odintsova,  I.  I.  Rogozin  et  al.  -^subsequently  learned 

Wy 

^^ntire/all  country.  Hany  of  the  participants  of  the  first 
epidemiological  taiga  onslaughts  paid  b.y/health,  and  some  even  by 
life  before  it  was  possible  establishing^  hat  in  the  taiga  rages  one 

T«*'y  'h'-cAc* 

of  the  varieties  of  virus  encephalitis  and  that  thn^transfer  exciter 
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fro*  wood  animals  to  people,  tiro  blood- aue-king — 


Page  39. 


r Tir  us , 


without  causing  hara^/neither  musk  deer  nor  aoose/elk  nor 
*U.kb‘‘h  4 itM* 

Manchurian  pcotein  * the  basic  "provider"  of  a i-tes/ton-gs,  in  aan 

often  produces  the  irreversible  daaages  of  the  nervous  systea.  To- the 
#uA  W^C  -bcXco 

f 1 ash/burat-  of  epidemic  in  the  Far  East  the  ai-tes/tongs  did  not 

*% 

produce  suspicions  of  parasitologists.  No  one  assumed  that  they  can 
be  the  carriers  of  dangerous  virus. 


Since  then  pa-s»  30  sowmer/year^^For  this  time  tick-borne 
encephalitis,  its  exciter,  the  carriers  of  virus,  way  of  the 

propagation  of  illness/sickness/disease  ware  thoroughly  studied  and 
they  entered  in  all  textbooks. 

On  this  basis,  medicine  worked  out  an  entire  system  of  measures  for 
prevention  of  the  disease.  But  strange  as  it  may  seem,  despite  all  the 


measures  undertaken,  encephalitis  ngt  d^sag^ear^d 


sease  Iron  tine  to 


tine  again  flashes,  appearing  with  surprising  regularity, 
aoproxinatel  y t tree  ugh -eaph  of  10-11  sease ryyears,  being  spread  from 
(^••epicenter " to  enoraous  distances.  Exactly^ecadeS^  later  after  the 


/ 


described  case  the  virus  of  encephalitis  suddenly  appeared  in  the 

(yx 

European  part  of  the  country  and  in  Omsk  region,  ft 6 additional 
JLiXtr  itjrtrj 

decadoe  after  it  revea-l/detected  in  such,  it  would  seea. 


inappropriate  places  as  India,  Canada,  Malaya.  In  India  froa 

encephalitis,  besides  people,  suffered  the  aoakeys.  Duriag  e 
the  whole  herds  of  anlaals  perished  amr  several  days.  The 
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f 1-aoh/burG  tc  of  epidemic  as  has  already  been  spcken,  ^ffivided 
f^ervaT^f-erps"  *nfeo  ten-eleven  su-meer /years.  With  each  new  wave  the 
character  off  illness/sickness/disease  was  modified  to  such  an  extent. 


that  at  the  first  trjeguey men t the  physicians  even  immediately  did 
not  distinguish  already  familiar  infection,  thus  far  laboratory 
checkings  d-i-d-  not  establish/instal-i  the  nature  of  exciter. 


a v j tLauyc  uanaiui  luativu  w x.  x i X « 

%trange,  incomprehensible  periodicity  !('Astonis 


MilMf'-Ju 
In i T+n  J 


Strange  transformation  of  illness/sickness/disease,  and^'mairn,' 


ther  inexplicable 


nexpiical 


agreements.  So,  shortly  before  the  last/batte?  serious  flashytrirrst  of 

•f&A-c  UM- • 

the  epidemic  of  1957  in  littoral  -ip  dvdlaffche  it^-gu4hed  out— the 
SaujrftU  • 

protein:  for  one  year,  preceding  epidemic,  squirrel  sand-papers  it — was 

irrep»as«d  2 50  times  more^than 

CAmic  iH  *«» 


for  three  following  years.  Little  beasts 

(“f 

went — by-aval  anr-he,  as  if  mova-bXe  vtit-h  some  indomitable  force.  They 


moved  ceaselessly,  approximately  at  a rate  of  thirty  kilometers  in  a 


24  hour  period,  swam  across  rivers,  they  went  even  in  villages, t thjpy 

UM 


jUc+£  si+tUr**&a 

c^rrie^^a lj^ng. ^-ntro  their  "great  expedition"  1 mrg  grtfitig  arrustjmrd 


in  surrounding  forest/sc«vf fold ing — local — protein.  Each 

^LcfOJP 

prote in- traveler  bore  on  itself  the  clouds  of  n sa Hr- d by  viruses 
+y<£* 

mites/tong s (on  there  one  little  beast  they  counted  about  1800 
■f.'ufc* 

pieces) . 


Page  40. 


DOC  = 77160106 


PAGE  (g,  £ 


In  the  searches  of  the  scientific  explanation  of  the  wave  nature 


of  the  encephalitis  -ef  two  physicians  - Yu.  V.  Aleksandrov  and  V.  N. 
uAio  Let* 

Yagodinskiy,  ttrST  served  in  the  Far  East,  le-ft  into  the  taiga  to  hunt 

~f  i(M*  w/  Oo* Jtf*) 

for  mi"tes7Toiigs  - the  carriers  of  ("virus.  The  armed  by  wafer  towels 


med  by 


to  we  Is 


"hunters"  catchhed  and  accumulated  for  day  hundreds  of  parasites,  and 

then  was  checked  in  laboratories  the  degree  of  their  infection  by  the 

viruses  of  encephalitis.  The  yield  of  "little  ticks"  in  different 

years  was  by  no  means  identical.  In  some  years  the  virusf'f  ound  /almost 

of—" the  half  of  the  caught  parasites.  And  then  followed  years,  when 

mi  tes/toegs  for  some  unclear  reasons  were  free/jeleaaed  f-E-em  virus 

and  its  most  persistent  searches  vcf^nothing  >d-i^,tiot  lead;-  The 

morbidity  of  people  corresponded  to  changes  in  the  degree  of 

boCc* 

infection  by  the  viruses  of  mi tes/tongs  and  wood! anima Is. 


Wre  many-yea 


r hunt  of 


physicians  for 


did  not 


pass  without  benefit  for  the  science:  Yu.  V.  Aleksandrov  found  in  the 

fvt'tc*  Pee  /ceAjp 

taiga  tire  unknown  varieties  of  mitea/tcings.  But,  ho-w  muoh  Che 

*£hysicians  not  wore  beaten,  the  drscunt-iauity  of  morbidity  by 

encephalitis  in  the  Far  East  did  not  obtain  the  comprehensive 


ex  planation. 


pgjl  (ni4/U~> 


It^jEun  h«-th«  unexpected  flaslx/b  uc-  st  s of  epidemic  /connected  with 


the  mass  migration  fpeoweinsf  After  the  mass  migrations  of  squirrel 
dU-di (h^ 

aotual  1 jC^Xs  a rule,  followed  neccssar y-t>-plif t ot  morbidity  by 
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encephalitis. 


lere  begun  calculations,  were  traced  curve/graphs.  This 

Kt, 

assumption  resembled  t«  truth.  But  when  the  physicians  compared  the 
course  of  morbidity  by  encephalitis  in  the  Par  East  with  morbidity  in 
other  regions  of  the  USSR,  then  "squirrel  hypothesis"  -jrt  lost  its 
attractiveness.  The  curves  of  morbidity  in  the  different,  even 
distant  regions  coincided  for  some  reason.  It  ewe pgod — so  that  the 
disease  h^encepha  litis  in  the  Far  East  was  only  a particular  example 
of  some  mo  re.  cemma  n/tjm  iwaal /total  law.  But  which?  The  degree  of  t-he 
infection  ofSMrtte-s/fOTlgs  by  viruses  was  dissimilar  in  different 
j-s— pe«sijDle,  it  s< 


years.  Lt_xs- 
m-ites/tongs  themselves 


icmehow  depended  cn  the  number  of 


The  harvest  of  mirtrrs/t^ujq s in  different  years  also  oscillated 

and  it  was  caused,  probably  by  the  number  of  animals,  On  *hieh-^re 
-fret**'  rupfb 

fle-veloped  the  mitcrs/lougs.  The  mndfti-pirica t iffh  of  a squirrel^  and  other 
animals  in  turn,  depends  on  the  natural  situation,  dissimilar  in 
different  years. 


Page  41. 
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Tire  similar  line  of  reasoning  led  the  epidemiologists  to  the 
conclusion  that  the  epidemic  of  encephalitis  appears  when  in  the 
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constantly  existing  natural  location  of  disease  stwe/adds  up  the 
combination  of  the  factors,  which  are  favorable  to  epidemic,  i.e.,  it 
is  created  the  approaching  "epizootic  situation". 

But  then  why,  were /'puzzled~\he  physicians/^ in'^immense  territory 

' a Jt£XUjtS}£i~S 

frcm  foothills  of  the  tJrals  to  the  Sikhote-Alin  taiga,  ‘very  diverse 
in  its  natural  conditions,  they  doc'appear  simultaneous  uplifts  and 
decreases  in  the  morbidity?  -is  obvicuis, ^natter  net— tn  one  virus  alone 

o _ _ m l _ 1 _ x-  _ : i.  . — - » - — — _ 2.  _ i • ■ ■■  I'm  — k — ..  — a — 


and  not  only  in  the  number  of  niit^s/txnr^s  or  in  liw«-srucfc  piulyin, 
in  weather  or  in  a guantity  of  falling  «u-t- precipitation.  Here  acts 
some  more  general,  more  main  motive  power.  But  vtrroh ? 


L 

'hands.  HisT 


□tion  was  somewhere  closely,  buV"^hrust  wete._not  given  into 
fiXj  MjJLptJi  -he  UU  tKx  <&Li_ 

bs~fopfeuno  to  accurate  trace  aided — t~tie  cas-e.  Someone  of  the 


tender-hearted  associates,  attempting  tc  aid  the  friends  in  the 

solution  to  problem,  recalled  thatrtty ^rwearch  tm  wavelike  nature  of 

the  epidemics  of  different  infectious  diseases  was  oeoupiod — A.  L. 

Sh-izhevekiy,  and  it  advised  to  read  his  monograph  "epidemic 

catastrophes  and  the  periodic  activity  of  the  sun".  This  book  came 

into  being  in  1930  (in  a quantity  of  300  copies)  and  it  was  i-»rto  down 

■/*»  /-...I 

and  dust  criticised  severely;  ^ since  then  of  it  did  not  republish. 


The  book  they  found.  The  main  thought,  gotten  from  the  book:  the 
sun  can  b«Z*a^/ii^er^eted  in  the  course  of  epidemic^ 
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This  thought  seemed  the  physicians,  by  at  first  strange  to 
absurdity.  Beiore— he4r  it  4s  discard"  it  from  the- -counts  of 

i4r«  reasonings,  they  decided  all  the  same  to  verify  it  on  their  own 
small  statistical  material.  For  this  they  compared  morbidity  by 
encephalitis  in  the  Far  East  for  last/letter  several  decades  wit^i  the 
course  of  solar  activity  during  the  sane  period  of  time.  How  was  t he 
consternation  of  the  epidemiologists,  when  the  ci'rve  of  morbidity  and 
solar  activity  in  many  respects  they  coincided. 


From  the  statistical  theory  of  correlation  it  is  known  that,  if 
the  configurations  of  two  curves  are  similar,  then  one  of  them 
reflect/ re  presents  reason,  and  another  - consequence.  Or  they  both 
re-fleet/represent  the  consequence  of  one  reason.  So  answer /response 
to  question,  what  is  the  reason  for  the  epidemic  of  encephalitis,  was 
found. /Sun  ! 


Page  42. 


Thus  the  mysterious  regulator,  who  reconstructed  from  time  to  time 
entire  character  of  interrelations  in  wood  biogeocenosis  - these 
component  parts  of  the  biosphere,  affecting,  apparently,  the 
epizootic  situation,  the  number  of  providers  of  wites/tongs,  and  the 
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number  of  carriers  of  virus  - mi  tes/tOTrgs , and  mainly  the  activity  of 
the  very  exciter  of  encephalitis,  but  possibly,  also  the  resistivity 
of  people  in  the  relation  to  disease. 


u att : KJLf 

After  -the  mad-e  by  epidemiologists  oteecJti-frg  their  rola tipn  to 

solar  hypothesis  radically  changed.  Mem  from  it— alr-eady  im peoeibly^  17 
was- simply  t*»  bLu&li  off . Thought-  thadL-the  interference  of  the  sun  in 


the  dynamics  of  -the  illness/sickness/^isease,  which  periodically 

damages  the  population  of  t4*»  different0  in  their  natural  conditions 

Ur**\ 

regiono  of — tuLl'Ubt  ial~ globe,  s ulrfugateTl  them  by^organic  naturalness. 
From  the  skeptics  Hie  Lieutenant  Colonel  of  the  medical  service  V.  A. 
Aleksandrov  and  the  Major  of  the  medical  service  V.  N.  Yagodinskiy 
"were  converted"  into  tire*  convinced  ideological  adherents  of 


heliobiology  and  to  this  dav  continues  it-e*  investigations  in  this 
direction.  In  their  overpersuasion^played  the—lmot/lnttog^role  of 
statistician.  As  the  reader  further  will  see,  the  method  of 
mathematical  analysis  generally  is  applied  very  widely  for  the 
deveiropmeirl/detect  ion  of  sun-earth  biological 


coua  n icetdron/c  on  n e c t i o n s . 


t g-tve- 


ytiCUiA 


As  a rule,  the  physicians  very  do  not  give  the  medical 
statistics.  It  seems  them  dry  and  dull  in  comparison  with  the 


clinical  disciplines:  indifferently  it  record/fixes  both  sad  and  glad 

CiA'n^> 

facts  - morbidity,  mortality,  age  indices,  the  abundance  of  Hi ose  or 


I 
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other  illness/sickness/diseases,  etc.  gy  eatter  of 

statistician  -'thetbread  of  medicine.  The  development  of  any  science, 
including  biology  and  medicines,  is  inseparably  connected  with 
accumulation  and  processing  statistical  data.  Any  scientist,  f ifrti ng 
laws  in  chaos  of  phenomena,  repeating  aany  times  one  and  the  same 


experiment,  is  o; 


phenomena,  repeating  &an 
JU*jU+t  Ur>  * JU~ 

v.i a. » « « — j x £ r . 


accumulation  of 


statistical  evidence.  "Statistical  work"  produces  involuntarily  any 
practical  physician,  c-ecord/ f i x i ng  in  the  memory  the  similar  cases  of 
diseases. 


Right  was  the  iantge  Austrian  physicist  Ervin  Schroedi nger , wh-ich 

he- wrote:  "^he  laws  of  physics  and  chemistry  are  thoroughly 

statistical".  And  in  living  nature  many  processes  in  the  final 

analysis  i»- subordinated  to  statistical  laws.  Processing  uniform 

data,  obtained  not  in  laboratory,  but  as  a result  of  observations  of 

tl/Urtt+idi  lit, 

the  phenomena  of  the  surrounding  world,  actually  had  fagpn  processing 
tfye  results  of  the  grandiose  experiment,  iferfiTed  seemingly  nature 


Page  43. 


In  order  correctly  to  select,  to  interpret  and  to  process  many  facts, 
necessary  to  manage  not  only  mathematical  apparatus,  but  also 
scientific  logic.  Under  these  conditions  of  statistician  it  becomes 
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tbe  powerful  instrument  of  knowledge. 


Its  conclusions  scientific  statistics  expresses  in  the  form  of 

curves,  setting  forth  the  essence  cf  phenomenon  in  mathematical  or 

graphic  language.  This  made  it  possible  seemingly  immediately  to  see 

with  own  eyes  phenomena  in  their  complex  interconnection. 

na±nral  that  thau/more  data  i~t  is  investigated  in  the  study  of  one 
Hjl  cH 

problem,  -by-  those  to  more  easily/sol ve^  the  problem  of  the  dependence 


between  phenomena.  The  more  the  facts  'it  covers 

vajJ/  *y 

more  accurate  ft  more  precise  ^result . 


£the  investigation. 


In  t-be-  searches  o-f-the  explanations  of  the  wave  nature  of  the 
encephalitis  ef  two  physicians  - V.  A.  Yagodinskiy  and  Yu.  V. 
Aleksandrov  - independently  approached  the  conclusions,  Yrt — whom 

■{'one 


arrived  £orr-half  a century  them< 
A.  L.  Chizhevskiy. 


of  the  authors  of  this  book  - 


(Hore^Jet  us  return  to  the  past  let  us  observ-e  the  first 
st ep^pi tellers-  of  the  science  of  sun-earth  biological 


gnmilliiral  lon/rnnnprt  i fins  - heliobiology 
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Black  death. 


..."Attention!  Dirseas$3  by  smallpox  are  recorded  in  provinces  of 

Madagascar....  In  the  Italian  port  of  Brindisi  - death  from 

smallpox....  In  Turkey  several  cases  of  typhus"  - similar 

d/uL  cJs 

radiotelegraph  bulletins  f4y  a-wa.y  once  during  ten  days  out  of  Moscow 
J-n,  all  ends  of  the  Soviet  Union. 


The  epidemiologists  and  the  physicians,  who  guard  the  sanitary 

\U-r-T 

boundary  of  our  country,  await  report  about  epidemic  danger  s©-, — as 
pilots  await  report  about  weather.  Signals  prig*  up  ears:  the 
invisible  "microsaboteurs"  - the  exciters  cf  dangerous  infections  - 
can  cross  the  state  boundary.  Cannot  be  let  pass  them  ! 


On  the  Soviet  side  of  the  foreign  guests,  who  arrive  from  the 
Kt*<  A-u.  'gtdLt  fvj  Itum4c^J 

countries,  where,  unt-*4r-H0F7  still  are  tne  rlasli/burctc  .of 

rvc uA' 

especially  dangerous  infections,  usually  encounters  the  whole  board: 


the  customs  officers,  the  frontier-guards  and  without  fail 
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physician- epidemiologist. 
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In  the  USSR  there. is  a law,  according  to  which  no  one  has  a right  to 
hgA'HA* 

obtain  re^uxLuhion  for  entrance  .into  the  country  or  the  departure 
-jja  fK+s 

abroad,  if  to— it— a-te— n-ot  wade  all  the  necessary  inoculations  against 
"especially  dangerous  infections"  - plague,  -choleras,  typhus, 
smallpox,  yellow  fever  - and  is  nnt  given  out  rpr*  * f i '-at*-  +n  a 

special  certificate.  If  guest  does  not  have  a certificate,  then  an 
inoculation  to  hi*  they  will  make  here  cn  boundary. 

ibt. 


With  diff  icultyfef  f icient,  hasty  traveller  forces  ifea^lf  to 
f4d-€4a.F  completely  "excess  formalities"  in  order  that  nothing  it 
would  Stic  it  <jj*r further.  But  meanwhile  contemporary  quarantine 

measures  are  very  simple  in  comparison  with  the  past. 


...The  year  1552.  In  Pskov  appeared  terrible  guest  - plague.  The 

hum  and  the  chime  of  church  bells  spread  alarming  news  all  over  town. 

Information  rapidly  reached  to  Novgorod.  Immediately,  as  testifies 

Novgorod  chronicler,  "Rapidly  ca«~im  Novgorod  about  Pskov  residents 
a#  biLst  A/ov&/)r*d 

in  -order  that  they  .would  go  there  tfre  hour  of — that  "of  "Nuiy  oi-ed  with 


iey  will  oatoh  the  gues£  of  Pskov 
r Ujl  A**  J <o~J  Iha++aJ 

yvedshi-fa^the  city  o4  sxhechi  and  with 
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goods!  And  to__be— fe-o  gate  on  Pskov  road 


fa  ’fca-fb'c- 

iru- order  that  they — would  dtii 


they  would  duve 

into  Pskov,  ft?  from  Pskov  into  Novgorod".  [Trans,  note:  the 
preceding  passage  is  written  in  old-style  Russian,  and  is  therefore 
mostly  untranslatable.  ] 


Everywhere  author 
v^fitor  "they  question 


where  each 
("before  letting 


.ved  from  the 


bU~  j>  -if 

(Jftrss  into  city  washed,  fumigated  hij^rlothing.  If  it-  arri 

infected  places,  then  they  planted  rf  t-e-  long  quarantine.  Even 
(Jjb.C4*U  ) «J- 

important  state  c»r  lif  icaTes  en  gates  first  "they  copied  through  ttie 

q jt> 

fire/44^ht"  and  only  t-hen  sent  away  copy  acoord-ing ■ to 

(<-  hUJU 

de^ignatinn/pnrpnse,  but  original  they  turned. 


Antiplague  and  anti-choleric  quarantines  existed  in  Russia  from 
JVI  century.  StJ.ll  earlier  them  they  instituted  in  Italy,  where  sra-m 
oommotyial  taw — com  L from  t he  different  coui 


-op  oommotyial  law  coui  L from  the  different  countries.  ^Crea  ting 
quarantine,  people  the y hoped  to  avoid  the  arrival  of  the  terrible 
illness/sickness/diseases:  plague,  smallpox,  choleras,  which  iners 
short  periods  seized  enormous  territories,  teansf ol/cum verted  from 
the  country  to  the  country,  from  one  continent  to  another. 
overcoming  any  obstructions,  dangerous  infections  all  the  same 
periodically  were  spread  on  entire  world  and  also  suddenly 
disappeared.  This  fact,  known  from  a deep  antiquity,  apparently,  lay 
as  the  basis  of  Greek  myth  about  Pandora,  discharging 


1 
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L^Z.  Uf> 

illness/sickness/diseases  from  the  box,  where  they  ate  stored  up— t-e— 
certain  tine  to— i«— tiee/tenpora 


Page  45. 


*4if- 


But  whence  nevertheless  were — made  smooth-  tc  humanity  "pestilent 
infections"  - epidemics  and  pandenias?  flhat  d-ird  contribute^  to  their 
appearance?  How  to  explain  the  catastrophical  rapidity,  with  which 
the  pandemias  from  time  to  time  did  understand  planet? 


The  spontaneously  catastrophical  character  of  the  propagation  of 
epidemics  long  time  did  not  yield  to  explanation.  To  guess  the 
reasons  for  the  periodicity  of  their  appearance  attempted  half  a 
century  foa«k/ago(then  also  ep.t  irot-y  young  researcher  A.  L. 
Chizhevskiy.  First  he  attempted  to  find  a newer /response  to  his 
agitated  questions  in  vast  histori co-medical  literature.  From  the- 
books  the  scientist  learned,  that  people  have  lcng  already  noticed 
strange  ceemunical ion/connection  between  many  terrestrial  natural 
calamities,  including  infectious  illness/sickness/diseases,  and 
G&fttAor  "celestial"  phenomena. 

s to  ^eirtw-y^our  planet  numerous  shocks.  Dy  Hrt  fell 


J / if* 

to  JceirtTre-y^our  planet 
ou-t  and  happy,  relatively  calm,  Hre-  epochs,  when  nothing  disrupted 
the  peaceful  current  of  life,  and\epoctf  ^gitate^  when  the  whole 
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world  came  at  once  into  the  agitation:  spontaneous/eJrmrCTrbal 

catastrophes-, .floods,  droughts,  earthquakes,  volcanic  eruptions,  the 
i*UMJL+Zu+o  ^ 

mass  oeatrings  of"  x n sec t s , epidemic,  epizootic  disease  and  epiphytia, 
tire  hunger,  which  raged  in  many  countries,  even  whole  continents,  fhrr 
Centuries-old  of  this^ype  ever^gav^  rise  to  in-Greek^ 

idea  about  "mutual  sympathy"  - thought  about  the  interconnection  of 
all  things,  processes  and  phenomena  in  the  universe. 

Comm unicat ion^conn ection,  since  olden  tines  realizeed  by  people,  at 
th"e~ determined  toc-gue/moments  of  history  became  maximally  convincing, 
literally  perceptible. 


The  Roman  poet  Ovid,  narrating  about  the  general 

illness/sickness/disease,  which  struck  in  I century  B.C.  trf  the 

inhabitants  of  the  island  of  Aegina,  notes  that  it  "it  overcame 

people,  animal  and  plant  simultaneously".  Even  earlier  than  Ovid 

Sophocles  wrote  in  play  "Tsar  Edip"  about  the  fact  that  "the 

illness/sickness/disease  transfer/cun verts  from  field  sowings  ofrto 
UnJoei+s 

tbe  animal'  and  uUer  ine  babies". 

1 

Because  of  Greek  historian  Thucydides  to  us  it  is  known  that  the 
epidemics,  which  broke  out  in  Attica  between  436  and  427  for  years 
B.  C. , were  accompanied  by  earthquakes,  maritime  floods,  droughts,  bad 


***  * ^ °b  os.) 

harvests,  ♦htr'inte nsif  ication  of- activity  Vulcanic  The  mighty 

*4  toe**., 


rt  ht^u 


forces  of  the  ragi  ig  nature 


IjwJ'kJ / (oe**, 


/ 


ibiired  against  man  during 
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"Attica"  illness/sickness/disease.  In  Athens  the  earth  tremors 
destroyed  many  buildings. 


Page  46. 


As  an  example  of  "common/general/+ot-«ri:  excitation  in  nature", 

(*-  /S-i 

in  '■froooi 


peculiar  fever,  if  t-he-n  it  is- 


loiblo  to  be  expressed,  can  serve  the 


period  from  251  to  226  years  B.C.  (epoch  of  Cyprian's  pestilent 
-a leer)  . Vibrations  of  the  sei-1  were  noted  then  in  Europe  (in  Italy), 
Africa,  Asia. 


fjo  AAJL 

A-re  loss  valuable  for  the  science  of-  the  indication  of  the 

/KL, 

ancient  manuscripts  (the  relationship/r«*rrrs  between  weather  and 

jjtL* 

propagation  of  epizootic  diseases  and  epiphytia.  So,  the  period  of 
1770-1775  was  marked  by  the  development  of  the  natural  calamities, 
a-fctar  which  tire y f ollowed^pizootic  disease,  in  particular  the 
rinderpest,  which  went  around  all  of  Europe.  The  historians  and  the 
writers,  the  eyewitnesses  of  natural  catastrophes,  who  lived  in  the 
different  countries  and  in  different  time,  unanimously  noted  that  the 
powerful  "fermentation"  in  inanimate  nature  almost  without  fail  is 
combined  with  the  revelry  of  pestilent  infections  among  people.  Host 

■i'f-  A***  Hus 

likely  ^pr-mcicoly  'hence  ancient  medicine  got  persuasion,  that  also  the 
unhealthy  processes,  taking  place  in  living  organism,  are^-iodh 
under  the  direct  effect  fee  lestial,  or,  as  we  speak  now,  space  forces. 
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because  of  their  powerful  mysterious  influence.  The  observed 

agreements  in  time  of  celestial  and  terrestrial  phenomena,  for 

example,  the  emergence  of  sunspots  or  aurora  in  the  years  of  natural 

catastrophes,  were  so/such  frequent,  that  in  many  peoples  arose  even 

omen* 

the  faith  in  "sirpns". 

h Cl 

However,  noticed  coMunicatirOh/connection  of  phenomena  was  not 

thre'  empty  game  of  fantasy.  It  is  interesting  that  the  "systems  of 

omens"  a-t-  all  peoples  and  in  all  tines  vere  amazingly  similar.  For  an 

ancient  Chinese,  a Russian  chronicler,  a Gaul  and  a Mongolian  the 

(Arr»*3 J 

strange  coloration  the  firmament,  herringbone  clouds,  ray/beams,  t-trc 
columns  and  eddies  of  aurora,  tne  earth  tremor,  spot  on  the  sun  or 

/tu* 

circles  about  it  const a nt/in variably  preceded  misfortune’s  onset.  9c, 

in  the  patriarch  chronicles  of  6874  years  written  following 
reporh/coenunication: 

"There  was  a sign  in  the  heavens.  In  the  same  year  there  was  a great 
plague  in  Moscow.  In  the  same  year  there  was  a very  great  plague  in 
Vologda.  In  the  same  year  there  was  a great  plague  in  Lithuania. 

In  the  same  year  there  was  drought  and  greaT^Pfrd 
the  whole  earth." 


great  famine  over 

Sciencm  did  not  pass  OVS*-  these  most  interesting  empirical 

observations.  The  scientists  and  the  physicians  of  antiquity 
(Hippocrates,  Celz/^much\ref lecte<^  a&re  the  nature  of  celestial 
influences. 


Page  47 
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Later  the  epidemiologists  and  the  hygienists  made  the  repeated 


Cf fects~^nvironnent Jpropagation  anc^/course  of 
the-  illness/sickness/disease:  they  were  investigated  the  influence  of 


atteapts  to  explain  how  \af  fects~^nvironneirtJpropagat 


the  pressure  of  atmosphere,  air  humidity,  weather,  temperature,  etc. 
Beginning  with  the  outstanding  Italian  hygienist  Ramazzini/'whole 
pleiad  of  the  scientists  devoted  ifc<r  works  to  the  explanation  of  the 
interconnection  between  aorbidity  and  meteorological  phenomena.  For 
example,  in  XIX  century  Paraday  hotly  defended  the  possibility  of 
influence  on  the  organism  of  the  atmospheric  electricity,  ca4±-img  the 
forma  tion/eiluca l ion  of  ozone.  During  the  cholera  epidemic  of 

iC 

1837-1838  the  reason  for  the  cholera  many  physiciansfconsidered 
"electricity  and  magnetism"  of  the  Earth. 


"Every  time,  wrote  later  noted  Russian  physician  F.  Inozemtsev, 

with  the  advent  of  atmospheric  t h innler s to r ■ we  saw  that  the  number  of 

ckoteML  t**&»*j 

supplr/lfl  i werrd  -t~r  hr-rgi  tn  1 - r li 1 1 1 1 r i | it  i rnt  i su<yienly  considerably 
grow/rose, /the  number 


i 

>spitals  chulera  patients  su<yienly  consic 
dujf  tUjxd'  udLcJ] 

d4eeed  was  suite,  ra-ttrer  than  -as  this  i-t 


occurred  before  the  appearance  of  (thunderstorm"  1 


Another  Russian  researcher,  N.  A.  Skalovskiy  *,  in  1908  appoa rod 
pU5***J  ^ 

wvth  reports  about-  the  role  of  meteorological  phenomena,  in 

cr*\ 

particular  atmospheric  electricity,  the  course  of  cholera 

^k_ 

epidemic.  Finally,  4m  English  researcher,  Hoore  in  the  publication 
3#86,  perhaps,  appeared  for  the  first  tine  reference  to  the  sunspots. 
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"which,  in  the  opinion  of  some  researchers,  can  have  a known  effect 
on  the  state  of  the  environment,  contributing  tc  the  development  of 
epidemics"  3. 


FOOTNOTE  1 F.  Inozemtsev.  Using  milk  as  a cure.  Noscow,  1857. 

2 N.  A.  Skalovskiy.  The  microccsmos  and  the  macrocosmos. 
St-Petersburg,  1913. 

3 B.  J.  Moore.  A manual  of  diseases  of  India.  London  1886. 
END  FOOTNOTES 


a or 

After  Hre  deepened  acguaintance  with  the  most  extensive 
historico-medical  literature  A.  L.  Chizhevskiy  decided  to  verify  with 
the  aid  of  astronomical  and  statistical  comparisons  most  probable  in 
his. opinion  solar  version^  "Vorking  hypothesis"  starved  the  idea, 
according — to  which  in  the  bei-n-g  repeated  character  of  epidemic 
catastrophes,  apparently,  is  partially  guilty  the  monitor  of  t-b«  life 
of  planet  - the  sun  ! 

& 

Thi^prece ded^th is  line  of  the  reasoning:  meteorological  factors 
(temperature,  pressure,  humidity)  undergo  \vibration<yfconsta  nt. Ja  nd  even 
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in  tuc  closely  lying/huilzuntal  poin^±te«  give  different  readings. 
It  is  possible  to  inaediately  discount  thea. 

Pag*  48. 


Mortality  in  loqsburg  froa  pestilential  epideaics  froa  1501  through 
1650  and  solar  activit 
diseases  is  designated 


1650  and  solar  activity  during  the  saae  period.  The  aaxiaua  of 

b 


asterisk.  (Curve/graph  is  coaprised  by  A. 
L.  Chizhevskiy  according  to  data  of  Reslej'^Hu  Quantity  of  the  dead 


persons.  2.  years. 


nan  nw  rsto  >sx  is*a  isso  w am  iw  isso  too  ««  km  sto  w 
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But  there  is  a group  of  the  phenomena,  which  simultaneously  cover  the 
enormous  spaces:  for  example,  the  perturbation  of  terrestrial 
magnetic  field  or  atmospheric  electricity.  But  electrical,  magnetic. 


electromagnetic  phenomena  in  the  earth's  crust  and  the  atmosphere  in 

turn,  depend  on  the  phenomena ^pace^  mainly  on  the  influence  of  the 

U*. 

sun.  But  that  means  first  of  all  -i-t  is— to  investigate  the  question 

*5/  €£aJ*** 

concerning  ■;o11tinn  — which  are  foundfrUiuse  ui  utlier  epidemic 


diseases  with  solar  activity. 

In  order  to  verify  "solar  hypothesis",  one  ought — rrot — to  h <rre 

studied  the  most  extensive  statistics  1-eirg  c^ea  epidemics.  And 

l ►} 

then,  after  comparing  chronological  tables  with  data  ©f  the  activity 
of  the  sun  in  the  corresponding  periods,  to  obtain  at  least  partial 
answer/reoponse-  to  the  pltJcoh  questions. 


After  t-h«  "excava 


tions",  produced-  i 


in  a series  of  historical 


archives,  was  comprised  tdre  detailed  chronological  table,  which 
systematized  the  information  about  the  largest  epidemics  and  the 
pandemias  of  plague  from  430  years  on  1899. 


pestilential  epidemics  of  the  Ancient  Greek  historians  of  Herodotus 
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and  Thucyd ides, greatest  physician  of  the  antiquity;o€  Hippocrates, 
etc.  Especially  powerful  epidemics  of  plague  remained  in  history  with 
the  names  of  rulers  and  celebrities  of  that  time. 


Page  49. 


IiT^T2d  year  raged  "plague  of  oroziya",  in  165-168  years  - "plague® 
Antonina  and  Galenus",  in  251-266  years  - "Cyprian's  plague",  in  VI 
century  - "Justinian's  plague".  The  historian  Yevagriy,  the 
eyewitness  of  Justinian's  plague,  noted  that  its  intensification 
and  weakening  were  accomplished'  period ica  1-fryv  whereupon  -for  each 
period  oaao  on  the  asticrerge  about  15  sunmo-r-/years  and  in  each  such 
it  periodfof  plague  it 


rn  o»  XIV  century  plague  wae^Iven  a ri<re"«qi  Byzantium,  Italy, 
it  wm  in  Prance  and  Germany,  in  IX  century  it  produced  devastation 
in  Europe.  In  XI  century  the  illness/sickness/disease  appeared  for 
the  first  tine  in  Russia.  In  XII-XIII  centuries  it  raqed  in  Egypt, 
Syria,  Greece,  Italy  and  literally  nowedrthe  trcops  of  the  crusaders. 
The  bony  hands  of  "black  death"  in  XIV  century  embraced  the  whole 
world.  From  Central  Asia  the  commercial  caravans  carried  the  plague 

-c. 

«r  the  coast  of  the  Caspian,  Black  and  Ned iterranean,  from  there  it 

•'i  A. 

penetrated  to  the  European  continent,  where  ruined  the  fourth  of 
entire  population. 
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The  contemporaries  of  "black  death"  - the  gcJU^tinse  pestilential 

m 6^ 

epidemic  of  the  XIV  century,  by_the  very  powerful  feom  all,  which 
fin  txp*' 

testbed  humanit  v^-Teit  Several  detailed  stories  about  this  calamity. 


which  devastated  Europe'*  Asia  for  some  three  years  (1348-  1361 

years).  And  in  these  descriptions  furtheraore  the  appearance  of  an 

epidemic  is  compared  with  t he  revelry  of  the  sfcntaneous/ede-me-etad 

U ftu 

forces  of  nature.  JOn  t he-4-jg^ant  <frast,  wrote  de  flussi,  in  China 

im<^  W/  i-f  r*. iW 

black  deat  h/preceded^t  he  signs:  went  r-a.i.n  free-  snakes  and  the  toads, 

A ^ s 

which  bega-n— To  crawl  k dwelling' and  they  killed  people.  From  sky 
flowed  the'fdrws  of  th-e  blood  and  fell  stones". 


rw  tain 


Of  course,  to  us  it  is  difficult  to  wi  w tdin/HOia~0  own  from 
s.iU#  reading  these  juicy,  but  naive  chronicles.  Nevertheless  one 

■&4tl L-> 

should  say  that  Tthe  Chinese  chroniclers  noted  at  this  time 
exhausting  heat,  droughts,  and  then  floods  and  the-  general 
illness/si pk ness/d iseases,  which  destroyed^to  five  million  people, 
hu stride,  the  devastating  r&A4«-.of  locust.  According  to  the 
noted  Gernan  historian  of  general  diseases  Geser  * , similar  events 
preceded  "black  death",  also,  in  other  parts  of  the  wor ld/*i±glrtr» 


F COT NOTE  1 H.  Geser.  The  history  of  general  diseases.  St-Peter sburg, 
1866.  END  FOOTNOTE 
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During  the  year  of  its  maxiaua  propagation(/f1348)  fro  a south  to  north 


rcli< 


and  froa  the  east  to  west  on  Europe  werfe  given  a r yie~~t"S^  waves  of 
earthquakes,  which  destroyed  t-he~  cities,  causing  wood-  fires  and 
flooding  of  rivers. 


Page  50. 


fry 

In /xy-XVIII  centuries  of  the  epideaic  of  plague  they  appeared  in 
h-dMO*** 

tdvTTlfrfferent  parts  of  terrestial  globe.  In  XIX  century  plague  nested 
in  Egypt,  Persia,  Araenia,  periodically  appearing  in  Europe.  From 

r> h> 

India  "black  death"  irt  wa-s^t i xed  i-ft-tp  Africa.  Why  so  inscrutable  and 
whimsical  were  its  way?  Epidemiology  this  question  did  not  answer. 
Neither  precipitation  nor  atmospheric  pressure  nor  climate  explained 
the  dynamics  of  pestilential  epidemics.  At  the  end  the  XIX  centuries 
in  report  about  pestilential  epideaic  in  Vetlyanka  Stakhovskiy  wrote: 
"Apparently,  in  the  environment  something  occurred,  which  suddenly 
ended  epideaic  in  Astrakhan  province  even  prior  to  the  arrival  of 
antiplague  board". 


After  all  the  possible  information  from  contemporary  sources 
about  plague  was  asseabled  and  gi^en^into  system,  A.  L.  Ch izhe^skiy 
compared  two  phenomena:  solar  activity  and  plague.  What  was  obtained? 
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The  points  of  the  maximums  cur v e ^--tfe pi cte-a  c o u r se  of  solar  activity, 

^ r-'^u  ** 

were  arrange/locSfM?d  above  uplifts  curve^fef lected  the  dynamics  of 
propagation ^plague.  Me  give  here  the  diagram  of  Mortality  from  plague 
in  city  Augsburg  from  1501  through  1650.  After  glancing  at  figure, 
the  reader  vf" can  be  convinced  of  the  agreement  of  tvo  curves. 

■Str,  the  first  attempt  to  compare  the  vast,  thoroughly  assembled 
statistical  data  on  morbidity  with  the  "work"  of  the  sun  made  it 
possible  with  sufficient  authenticity  tc  draw  the  conclusion  that 
seme  interconnection  of  solar  activity  with  propagation  and  activity 
of  the  epidemic  of  plague  unconditionally  existed  ! 


U£  kt* 

■Mt  perhap^/whole  matter  in— t-he^pecial  f-eetrure/pecul  iarities  of 
precisely  this  illness/sickness/disease?  But  other  diseases  the  sun 
does  not  affect?  This  assumption  also  needed  checking.  For  this  it 
was  necessary  to  examine  the  dynamics  of  other  diseases,  in  order  to 
as  has  already  been  -aye  ken;  "t-o  fill  the  larger  possible  number  of 
facts"  and  to  obtain  either  negative  ansver/response  or  the  new 
proofs  of  its  rightness. 
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Through  strong  gates. 


lolassonni'y. 

Site  epoch  of  the  unprecedented  "blrcoe"  survived  not  only  plague, 
but  also  such  heavy  diseases  as  leprosy,  cholera,  syphillis, 
smallpox.. . . 


Historical  and  paleopathologic^l  data  show  that  .t-tre  sep^ra^e 
diseases  can  in  their  own  way  grow  sixHtdy  and  fcleom-,  they  first 
conquer,  devastate  and  frighten  ^world,  then  hardly'  t-he^  glimmer  in 


favorite  foci. 


trimeter  rible^cj^clerc^,  for  ^ei^mple. 


since  olden  times  got  accustomed  in  India.  It  “Can  be  tlieLefuw;  the 

oulbru+u^ 

first  descriptions  of  the  powerful  f IrSsh/blJrst  cf  the  cholera 

epidemic,  which  pertain  to  the  year  1031,  are  made  by  Hindu  writers. 

Then  ihe  information  about  the  epidemics  of  the  cholera,  which 

co*/ 

occurred  during  the  years  1364-1367,  we  find  art*  the  Persian  writers. 


of  the  cholera  epidemic  of  those 


/years 


the  Chinese  chroniclers  noted  the  very  large  spcts  on  the  sun,  seen 
with  the  naked  eye. 


The  epidemic  of  cholera  appeared  in  Constantinopol,  Arabia  and 


W 
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Egypt  shortly  before  the  conquest  of  Byzantium  ty  the  Turks,  intro 
1453.  On  the  basis  of  soie  data  it  is  possible  to  assume  that  in 

&jo 

period  ±u-  1445  ur  1447  the  activity  of  the  sun  rose  to  maximum.  Then 
during  long  time  about  the  epidemics  of  cholera  there  are  no  precise 
information. 


The  French  traveller  Sonnerat^ who  visited  in  XVIII  century 
India,  left  the  description  of  the  devastating  epidemic  of  the- 


scrip 

V/M-f 


tf*' 

cholera,  which  tao-k— ewniy  from  1768  through  1771  several  tens  thousand 
of  sacM-fiTCeS.  In  1769,  in  the  period  of  the  propagation  of  cholera 
in  India,  Staudacher  in  Nuremberg  and  other  observers  they  noted  an 
increase  in  the  solar  activity. 


ieighty  data  on  the  considerable  epidemics  of  cholera  on  the 
Koromandel  coast  during  the  years  1774-1780  coincide  with  data  on  / 
maximum  increase  in  the  solar  activity  in  1778.  Is  known  the  epidemic 
of  cholera  in  Trankvebar,  Had  ras  and  other  places  of  India  during  the 
years  1778-1790.  The  maximum  <rf  spot^f creation  is  noted  by  the 
astronomers  in  1788.... 


^ Beginning  of  the  XIX  century  was  marked  by  the  epidemic  of 


cholera  in  India  into-  1804.  The  maximum  of  solar  activity  falls 
during  the  years  1804-1805. 
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In  the  elapsing  century  the  cholera  in  stages  devastated 
humanity,  accomplishing  repeatedly  round-the-world  journey. 

Page  52. 

Let  us  observe  the  seguence  of  cholera  attacks  and  the  behavior  of 
the  sun  in  the  years  of  such  pandemias.  The  first  pandemia  lasted 
from  1816  through  1823.  In  1816,  when  spot-formation  process  reached 
ceiling  xrlT»ge,  cholera  flared  up  in  India,  after  encompassing  very 

iCiUte 

large  territory  and  after  rgXn-i^g  hundreds  thousand  people.  In  1817 
it  exceeded  the  limits  of  India,  it  penetrated  -in— Indochina,  -t-o. 
islands  Ceylon,  Borneo,  Celebes  and  Philippines,  costing  hundred 
thousand  human  lives.  Then  it  was  extended  to  Persia,  after 
devastating  Shiraz  and  Tavriz.  In  the  winter  of  1882  cholera  reached 
to— the  shore  of  Caspian  Sea,  and  during  June  1823  it  was 
reveal/detected  in  Astrakhan.  Since  1822  the  epidemic  began  to-  -step 


I.  1823  Jk. 


batrk.  Everywhere  they  noted  its  weakening.  1823  end  of  the 

first  pandemia.  Specifically,  in  this  year  occurred  t-he-  minimum  of 
solar  activity.  Thus,  the  beginning  and  the  end  of  the  first 

pandemia  coincide  precisely  with  f-er  year  s ^maximum  and  minimum  -of- 
solar  activity. 


The  second  pandemia  of  cholera  lasted  whole  10  summec/years 
(1827-1837).  In  Bengal  and  in  Indian  archipelago  in  1827  was  recorded 
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the  next  tlesto/tnu^st  of  cholera.  In  a year  the  cholera  was  extended 

to  west  and  in  1829  (in  the  period  of  the  maximum  of  solar  activity) 

appeared  in  the  Orenburg,  where  continued  for  three  swHver /years, 
UMt€*MbUM4 

narut*Ie  eVen  by  winter  colds.  In  the  beginning  cf  1830  the  epidemic 
seeped  in  many  cities  of  south  Russia  and  from  there  began  to  be 
spread  to  north.  (It  by  the  way,  stirred  A.  S.  Fushkin  to  return  from 
Boldino  into  Moscow  to /bride.  Entrance  into  Moscow  was  forbidden).  Tn 
the  same  1830  the  cholera  penetrated  iir  Western  Europe  and  gave  a 
series  of  extremely  deadly  (/^draTsH7rb4Jrsts  in  Italy  - in  Rome,  Palermo  - 
and  in  other  states,  including  in  England. 


Prom  the  winter  of  1832  the  epidemic  in  Russia  i s— ftmrai— for  drlre— 

JuUM~1r 

r-ion:  illness/sickness/disease  ceased  in  winter  months 

and  gave  only  the  small  percentage  of  mortality.  The  same  one  should 

ttt>  cJi2> 

say,  also,  about  Western  Europe.  Into  1834  in  Russia  not— a-t~aJ_l  it 

oM 

was  recorded  toe  dd.se  a no  o by  cho4.or-a.  Only  in  autumn,  when  in 


abundance  appeared  fruits,  t-he  relapses  of  cholera  were  noted  in 

*t> 

southeasterly  provinces.  In  1835  Russia  was  freed  tee*  it  completely. 
And,  by  the  way,  into  1833  occurred  the  minimum  of  solar  activity. 


The  subsequent  rapid  approach/approximation  of  the  maximum  of 
solar  activity  and  the  very  torque/mcment  of  maximum  (1837)  coincided 
with  the  intensification  of  cholera  epidemic  both  in  Russia  and 
outside  boundary. 
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The  third  pandemia  of  cholera  arrived  during  the  years 
1844-1860.  Similar  to  the  preced  i n g/ pr-e  pajpdemias,  cholera  wtd 


ICCO-jO*.*/ 

this  lime  TOOK  the  tim**  interval,  engaged  "^Two  maximums  of  solar 

activity  during  the  years  1848  and  1860  eve^  one  minimum  in  1856. 

Ai  ol*j 

Cnee  intfl""f844,  the  activity  of  the  sunfsharply  increased,  which  was 

accompanied  by  the  noticeable  intensification  of  cholera  in  India. 

0“*\ 

The  epoch  of  the  ripening  of  the  maximum  of  1846  was  marked  by  the^ 
extremely  rapid  development  of  the  cholera:  illness/sickness/disease 

-h> 

was  extended  orr  entire  Arabian  peninsula  and  appeared  in  the 
Caucasus.  In  1847  the  epidemic  encompassed  whole  shore  of  Black  Sea 
and  partially  Asia  Minor,  it  penetrated  in  Constantinopol , which 
since  1848  was  the  main  center  of  the  propagation  of  cholera. 


Into  Russia  the  epidemic  seeped  in  1847  and  immediately  spread 

in  the  country,  Accurately  grease  spot  cncpaper.  To  the  spring  1848 

frj  <u\ 

it  penetrated  in  all  provinces.  Jo  September  t-tnrorrtb  enti  re /a  11 
^Russia  was  enveloped  by  diae*si»s.  At  this  time  the  epidemic  raged  in 
Austria  and  Germany.  It  began  to  weaken  in  1849.  During  the  years 
1850-1851  in  Russia  the  cholera  almost  completely  disappeared.  Thus 
ended  the  first  destructive  raid  of  cholera  wave. 


J 
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However,  in  the  following  year,  as  if  water  in  flood,  its  flows 

fro*  India  spilled  far  to  northwest,  after  encompassing  tire  large 

part  of  Europe  and  after  penetrating  in  America.  WiTh  1852-1853  the 

activity  of  the  sun  begins  to  noticeably  fall  and  its  minimum  ~irt 
Z0',a6<Lu  u MtC 

falls  on~  1856.  Cholera  in  1855  also  begins  gradually  to  weaken. 


The  fourth  pandemia  lasted  from  1863  through  1875.  From  Bengal 

h> 

into  1864  it  was  extended  ne-  entire  Indian  peninsula,  it  penetrated 
in^fedjaz,  and  then  in  Mecca  and  Medina.  Hence  the  pilgrims  carried 
it  into  Egypt,  Turkey,  Italy,  France,  Spain,  and  also  into  England 
and  Germany.  From  the  end  of  1869  the  pandemia  suddenly  acquired 
devastating  nature.  (In  1870  came  the  maximum  of  solar  activity) . The 
wave  of  cholera,  fiff  official  information,  lasted  of  up  to  1872,  but 
-"Sri  addit ional  year-twoC  were  the  cases  of  cholera. 

it-*/ 

,/Division  of  cholera  epidemics  into  t-ke  determined  periods, 
naturally,/^somewhat  conditionally.  Cholera  generally  never 
disappeared  with  the  face  of  the  Earth.  It  only  abated,  from  time  to 
time  after  concentrating  in  any  region  of  terrestial  globe,  and  then 
again  under  the  effect  of  ambient  conditions  with  the  unexpected 
force  it  covered  enormous  spaces. 
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■-L 


Pass  decades.  Cholera  no  longer  disturbed  Europe,^t5eased  rt> 

bh-  <4*+*. 

also,  in  India.  But  during  Ray  1883  (pec  anm»m  of  the  maximum  voltage 

tA 

of  solar  activity)  were  reveal/detected  the  first  cases  of  the 
disease  by  cholera  in  Bombay.  Thus  were  begun  the  fifth  pandemia  of 

ythe  cholera  lye/relrted  into 


cholera  in  XIX  century.  Hence 


Egypt,  and  then  in^France,  whence,  after  breaking  through  all 
quarantines,  it  moved  in  Italy,  Spain,  Switzerland  and  Germany. 
Beginning  from  1886  the  epidemic  began  to  weaken.  This  weakening 
coincides  in  time  with  a decrease  in  the  activity  of  the  sun. 

The  latter,  the  sixth,  pandemia  w«re  begun  into  1892.  Crossing 
the  border  of  Hindustan,  cholera  it  moved  tc  north  and  to  northwest, 
it  penetrated  in/^t urkistan  and  from  there  in  Russia,  where  it  was 
held  up  tof^1896,  after  causing  the  outbreak  during  the  years 
1892-1895  (years  of  the  maximum  voltage  of  the  activity  of  the  sun). 

Thus,  the  cholera  pandemias,  which  gjjven  a ride  on  -the  Earth  in 

juM  - 

the  past  century,  tire  encompassed  enormous  spaces,  detect  e-d 

conformity  in  all  their  fluctuations  with  fluctuations  in  the  force 

of  the  spot-formation  process  on  the  sun.  The  years  of  the  minimums 

of  solar  activity  in  the  majority  of  cases  corresponded  to  the 

disappearance  of  this  disease.  Frequently  even  separate  incidental 


— .i.  9 
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intensifications  or  decreases  in  the  activity  cf  the  sun  it  is  very 
accurately  coincided  with  t£e  development  of 

illness/sickness/disease.  So*  the  famous  £pLash/bar-»t  of  cholera 
epideaic  in  Hasburg  into  1892  accurately  coincided  with  the  sh^n> 
intensification  of  the  activity  of  the  sun  during  August  of  tlris 
year.  20  August  the  morbidity  increased  to  1000  people  duTTng  day. 
In  all  in  Hamburg  were  17  thous.  cases  of  the  disease -U#  cholera,  of 
them  8605  ve-re  fin islred-J^  death. 


Wave  after  wave. 


Who  d'i'cT’not  a che~"-ky  influenza?  Find  such  a person! 


Neither  . sanitary  propaganda  no£  serya  j^r^g^uze  bandages,  even 


Neither  .sanitary  propaganda  nor  serua 
•VJL  J fy/  A 

failure pleasure  to  be  greeted  ^Ln  a fri-< 


failure  of'  pleasure  to  be  gcfoeted  A*  a friendly  -way  for  hand-  - 
nothing  shields  us  from  the  visits  of  this  "innocent”,  but  Ute 
ubiquitous  disease. 


Page  55. 


Honesty  and  aodesty  force  the  physicians  to  recognize  that  they, 

0 0*3*0$  <&  QitJLf  . 

until  now,  \bove^The  influenza  f^us  far  are  not  liperi-eus.  Proa  it 
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sa-»«  neither  medicine  nor 
\u.st 

-ecker 


inn 


yJL> 


ir5^_ 

Influenza  appears  and  disappears  im 


to  appear  again. 


The  epidemiologists,  the  virusologists,  the  physicians  explain 

this  regularity  by  the  facts  that  after  each  pandeaia  of  influenza 

humanity  seemingly— obtained  »»  several  s***«r/years  forward  natural 

immunity  to  this  virus.  But  then  virus  acquires  seme  nev  properties, 

new  possibilities  for  contamination.  Post- inf luenza  immunity  weakens 

in  the  course  of  time,  and  appears  the  new  wave  of  influenza, 

sometimes  extremely  disastrous.  This  explanation  is  close  to  truth. 

However,  it  is  possible  that  the  regular  returns  and  the 

be.  Hu  iu^uXX  \ 

disappearances  of  influenza  can  produceygome  other  reasons.  It  was 

noticed  that  the  epidemics  of  cholera  and  influenza  frequently 

accompany  one  another.  For  example,  the  flu  epidemic  of  1815-1816 

preceded  cholera  pandemia.  The  fiash/burs^s  of  the  second  cholera 

pandemia  were  close  in  tine  of  the  epidemic  of  influenza  1828-1832 

and  1836-1 838.  The  third  cholera  pandemia  also  was  accompanied  by 

influenza  epidemics.  The  fourth  pandemia  of  the  cholera  of  1863-1875 

coincided  at  the  end  with  the  epidemic  of  the  influenza  of  1873-1875. 

The  termination  of  the  influenza  epidemic  of  1889-1891  served  as 

sJatf 

"signal"  for  the  sixth  pandemia  of  the  cholera,  whitrh  begun  si-nee 
1892. 


It  is  necessary  to  say  that  neither  bacteriologies  nor 
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epidemiology  long  time  had  criteria  for  precise  diagnosis  of 
influenza,  bet'  virology,  as  is  known,  exists^  a— total-  oS  70 
summet/years.  But  since  the  descriptions  of  the  clinical 
.sign/criteria  of  epidemics  of  XV  and  of  the  XVI  centuries  coincide 

rtdtu  j 

with  the -now  taken  criteria  for  determining  inf  luenza^lu 
Chizhevskiy  decided  to  investigate  the  epidemics  of  influenza  during 
this  historical  period  on  the  basis  of  information,  obtained  mainly 
from  the  compositions  of  the  German  historians  of  general 
illness/si ck ness/diseases  Geser  1 and  Hirsch  2. 


FOOTNOTE  1 H.  Geser.  The  history  of  general  diseases.  St-Peter sburg, 
1866. 

2 Hirsch.  Handbook  of  historical-geographical  pathology. 

Vol.  1.  Erlangen,  1860.  END  FOOTNOTES 

Geser  encountered  the  indications  of  the  epidemic  of  influenza 
in^«  1403,  1411,  1414  and  1427.  Hirsch  begins  the  chronology  of 
influenza  epidemics  with  XVI  century  and  notes  the  following  epidemic 
years  for  the  century:  1510,  1557,  1591  and  1593. 


Page  56 
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During  the  period  of  tine 


X 


340 


/years,  according  to  Hirsch, 


the*  influenza  epidenics  ftT  ten  tine,  covered  entire  Europe,  nine  tines 
(The_Targe  part  of  Western  henisphere,  four  tines  whole  Western 
henisphere  and  six  tines  whole  eastern  henisphere.  Hirsch  with  large 
thoroughness  gathered  the  naterials,  concerning  not  only  nore  or  less 

ffUjt  /tA^o^r- 

large  epidenics,  but  even  the  insignificant  fitrsh /bursts,  which  bore 

epidenic  character.  Since  a -sirs i la l kilid  crt~4:he  epidenic£of  influenza 

are  not  the  phenonenon  exceptional  - they  alnost  yearly  fclasJ^'Tnone, 

then  in  other,  country  they  bear  the  character  of  the  nass  seasonal 
fux-j  W-# r>^r  Mt+s.  CtMJJ  eCOl-cJi; 

catarrhs,  the»"ftra  not  accept  into  consideTa-t-ien  -€-er  the  comparison 
of  the  f l^ahr/burSt^  of  influenza  and  solar  activity.  Were  considered 
tire  only  those  general<f''inf luenza  dicoacea , which ^undoubtedly  bore  the 
character  of  the  nass  and  powerful  infection,  t bey  covered  the  whole 
countries,  bhe'’ continents,  hemispheres  and  sonetines  the  large  part 
of  terrestial  globe. 


The  first  attenpt  at  the  conparisoo  of  the  epidemics  of 
influenza  with  data  on  the  spot-formation  process  on  the  sun  showed 
that  between  these  two  phenonena  istkncwn  relationship  *. 


It  was  noticed  that  the  epidenics  first  follow  one  after  the 
other  every  one-three  years,  then  th  several  srwbirer/y  ears . 
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ring  the  jfOTirartson, 


louring  the  pdirpari-»en,..af  the  groups  of  the  epidemics^  which  gi-ve  one, 

OM^>  Cu,'^  * fa 

two  or  three  waves  and^solate/insuirated  ed  time  of  the 

depart  ure/jtithdraw.al  of  spot-f  oraation  process,  were  reveal/de  tec  ted 

r.^ 

that,  while  the  groups  of  epidemics  fall  on  one  uplift  in  solar 


activity  and  they  lie/rvrstr  w 


\Ly 

ithin  (lim 


its  the  "minimum",  the 


isolated/i-Boula-ted  in  time  epidemics  lag  behind  the  nearest  tp  then 

pjuvu.'f  fa  tne**  >*  b*r 

on  time  ef  groupings  or  isola ted/ insula ted  epidemics  through  one 
or  H 

flnlmum  either  the  maximum  or  through  several  minimums  and  the 

saxiaums.  Then  it  was  eoiwed  the  following  one  after  another 

epidemics  of  influenza  to  consider  as  waves  of  the  same 

epidemic,  caused  by  sone  coaaon/general/total  reason.  This  assumption 

did  met  contradict  inf oraation,  gotten  from  epidemiological  sources. 


FOOTNOTE  1 With  the  intensification  of  spot-formation  process/on  the 

sun  coincide  the  following  epidemic  years:  1427,  1557,  1602,  1647, 

1657-1658,  1756-1758,  1767,  1802-1803,  1826-1828,  1857-1858,  and  with 

the  weakening  of  this  process  - 1591-1593,  1642-1643,  1688,  1709, 

1712,  1732-1733,  1742-1743,  1850-1851.  1873-1875.  To  the  epoch  of  the 

toi*  ■> 


maximum  of  solar  activity 


the  epidemic  years:  1403,  1411-1414, 


1580,  1626-1627,  1675-1676,  1693,  1728,  1737-1738,  1761-1762,  1779, 
1788-1790,  1805-1807,  1815-1817,  1829-1830,  1836-1837,  1846,  1848, 

Qjb*  * t/du  ur**\*S 

1860,  while  to  the  epoch  of  the  minimum  c-^  1655,  1775-1776,  1798, 


1843-1844,  1855,  1889-1891.  END  P00TN0TE 
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It  turned  out  that  the  epidemics,  close  in  tine,  f-eoa  their  clinical 
«irgn/criteria  defce-et  nuch  that  is  in  cciion.  As  the  beginning  of 
epidemics  (in  cases  two-three  of  adjacent  waves  of  influenza)  was 


accepted  the  date  of  the  first  wave  after  the  ainiaua.  ^such  groupings 
froa  1403  through  1928  ronder/sbowed  twelve.  All  periods  of  influenza 
epidemics  rond«T/showed  30,  that  gave  83  epidemic  years  dttrrng^'entire 

cA*4-'- 

500-  ouawer  period  of  tiae.  Since  1557  the  OHrcuit  of  periods  is 
continuous  *. 


^"1402  was  jjie.  year  of  solar  activity.  The  first  influenza 

epideaic  of  the  XV  century  according  to  Geser  falls  in  1403.  Into- 

1414  followed  the  intensification  in  the  activity  of  the  sun,  and 

influenza  epidemics  were  noted  during  the  years  1411  and  1414.  fine  of 

the  following  intensifications  of  solar  activity  was  observed  in 
UJL 

1431;  influenza  xt-fallc  on  1427. 


In  XVI  century  are  noted  four  epideaics  of  influenza;  the 

♦ 

predicted  ^ximua  of  solar  activity  it  was  in  1510.  Then  follow  the 
aaxiauas,  the  degree  of  -the -determination  »f  authenticity  of.,  which 


aaxiauas,  the  degree  of  -the -determination  of  authenticity  of.,  which 
Already  considerably  above  because  of  the  meteorological  notations. 
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produced  in  Russia  and  Europe.  The  nearest^Co  the  enumerated 
epidemics  -ma-zimnirs  fall  on  1560,  1581  and  1588.  Beginning  from  1610 
there  is  already  more  or  less  reliable  material  for  judging  -about  the 
activity  of  the  sun  because  of  the  telescope,  invented  by  Galileo. 


Prom  fch-e  comparison  of  the  relationsn ip/c«44re  of  the  periods  of 
solar  activity  and  periods  of  influenza  in  XVII  century  /to  Horn  s that 

HaM 

eight  upii-ftrs'  in. spot  formation  mere  accompanied  by  epidemics. 


rvt*Ji  ft) 


ry  ft 


(Besides  second  Aip-hirttr  whose  maximum  falls  » 1615). 


'Law 


.aw  in  the  sequence  of  the  epidemics  of  influenza  in  accordance 

la**  ho<r<- 

with  the. course  of  spot-formation  process  on  the  sun— with  emu  la^gef 
-brightness  was  expressed  in  XVIII  century,  although  two  periods  of 
solar  activity  (II  and  V)  they  turned  out  to  be  completely  free  tc^em 
epidemics.  In  XIX  century  eight  periods  of  nine  spot  formations  tbey 
were  marked  by  influenza  epidemics. 


FOOTNOTE  » The  XV  century  - 1403-1411,  1411-1427,;  XVI  century  is- 
1510-1557  (the  fourth),  1557-1580  (dual),  1580-1591,  1591-  1602;  XVII 
century  *«■  1802-1626  (dual),  1626-1642,  1642-1647,  1647-1655, 
1655-1675,  1675-1688,  1688-1693,  1693-1709;  XVIII  century  -ie. 
1709-1728  (dual),  1728-1737,  1737-1757  (dual),  1757-1767,  1767-1779, 
1779-1788,  1788-1798;  XIX  century  is- 1798- 181 5,  1815-1826,  1826-1836, 


A 


PAGE 


18  36—1843,  1843-18  57,  1857-1878,  1878-  1889  (dual),  1889-1912  (dual); 
XX  century  A»-  1918-1926.  END  FOOTNOTE 
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After  examining  the  position  of  influenza  epidemics  in  solar 
curve,  it  is  possible  to  be  convinced  cf  the  fact  that  the  majority 
of  epidemic  epochs  lie/.coat-s  on  op44-€ts  and  incidence /drops  in  the 
curve.  Is  created  impression,  as  if  influenza  epidemics("lfa ve  a-4-1  the 
same  tendency  to  appear  between  the  minimus  - maximum  and  maximum  - 

1>V» 

the  m^urnu  m Of  solar  activity.  The  beginning  of  the  epidemic. 


a«anye/lUTJated  within  the  limits  of  maximum  - the  minimum,  ei  ther 
lags  behind  the  nearest  maximum  or  it  anVicipatre/leads  it  on  the 
average  by  two  or  three  years,  of  course,  from  this  it  does  not 
follow  that  all  epidemics  must  be  located— from  tax  lira  to  one  side  or 
the  other Atccuralely  on-  two  or  three  years,  hn t i «.  this  conclusion 
every  closely  to  truth. 


It  is  necessary  to  say  that  the  attempt  to  determine  periodicity 
in  the  course  of  influenza  epidemics  in  order  tc  forecast  them,  thrry 


(4£nr< 


^carried  out  repeatedly.  In  the  ^istr ibution  of  the  epidemics  of 
influenza  in  England  for  the  latter  of  130  su-mmer/years  it  is 
possible  to  jajfea-t/detect  10-year  period.  The  dates  indicated 
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accurately  fall  J^af^the  epochs  of  the  maximums  of  solar  activity  or 
the  epochs  of  their  ripenings  and  i^ncidence/d-rops. 


Epidemiologists Rioted  that  approximately  through  each  of  35 

summe-c/years  £>e*  influenza  epidemics  or  pandemias  accept  extremely 
ltr<**4  ft  UtAJ+J  J 

rigid  Tt^es.  (In  the  activity  of  the  sun  Chester  also  f ound^ close  to 

35  years  period,  i.e.,  33.375  years). 


In  summation,  it  is  possible  to  arrive  at  the  conclusion  that  on 
the  average  the  period  of  influenza  epidemics  is  equal  to  11.3  years, 
<^that  the  duration  of  epidemics  in  each  11-summer  solar  period  is 
equal  on  the  average  to  four  years,  and  finally,  that  the  epidemics 

id*** 

of  influenza  have  a tendency  to  begin  fcr  two  cr  three  years  Ttj 
maximum  or  a4-ter  two  or  three  years  after  maximum. 


, The  intensity  of  the  epidemics  of  influenza,  apparently,  >*« 

«•  — f* 

found  all  tho  name  "known— depend  i.ag  pa  intensity  in  the  activity  of 

tStlu 

the  sun.  ^Seasonal  factor  if^approaches  or  if  drivgs~  out  The 

HLc  x 

f 1-aoh/burot  of  epidenic.  Taking  into  account  all  this,  the  physicians 


can  make  a f orecast/peedfCfion  about  most  probable 
arrangement/pwMKrfaflon  in  time  of  the  epidemics  of  influenza  for 

certain  .period  fos*a-ed.  Forecast  the  epidemics  of  influenza  mu s.t  -bay 

( _ — * 

since  to-pLevenl  its  physicians  still<^not  «a^  As  concerns  especially 

the  dangerous  infections:  plague,  choleras  and  smallpox,  to  forecast 
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then  there  is  no  need.  Science  have  long  tamed  these 
illness/sickness/d iseases. 


In  XI X century  the  "hunters  after  aicroywjJi  demonstrated  that 
the  medicine  was  not  helpless  before  the  mighty  forces  of  nature. 


Page  59. 

People  learned  to  _be~- s h 1 trfd ed  from  many  pathogenic  microorganisms  by 
JnCtfcu.Ufa**'' 

special  gcaf*®-,  creating  nonsusceptibility  to  them  - artificial 

immunity.  To  the  full/total/complete  conquest  over  especially 

dangerous  infections  in  our  country  contributed  also  changes  in  the 

social  living  conditions,  the  organization  of  efficient 

sanitary-epidemiological  service.  Today  thf^enemies  of  man  nu*t*er-one 
fa-Ly  <rr 

Cno  longer  plague  uid  not  cholera,  but  cardiovascular  diseases, 
cancer,  street — traumar 


Infections 


ae a d 4we y ii 


into  the  past  and  for  the  majority  of 


people  they  have  purely  historical  interest.  For  the  biologists 

besides  the  historical  interes^  of-  the  dynamic  loudspeaker  of  past 

epidemics  today  -irt  serve^  as  the  richest  actual  basis  for  the 

construction  of  serious  empirical  generalizations.  Analysis  shows 

hieU- 

that  in  appearance  and  disappearance  of  epidemics  h id  t hem se  1-wes  t-he- 

very  important  lavs,  which  are/inherent,  apparently,  aad-  in  other 
phenomena,  occurring  in  biosphere. 
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fi*.,  ^ 

OwvvecKiono- ti>  irnviaibl^  world. 


A. 


The  biologists  in  recent  years  (experience* tire  feeling  of  unusual 

elevation.  The  turbulent  flow  of  discover y/ope-n-iTrgs  brought  with 
a jjfi  11/ 

it-ceil  sincere  uplift,  and  each  witness  of  the  fcti^ht  scientific 

conquests  with  pride  realizes  himself  -b-y—t-h«— contemporary  of^feaH-y 

scientific  revolution. 

fhr 

Biology  w?T5  pulled  out  to  the  front  lines  of  natural  science,  rt 
^l^ng  time^ad  descriptive  character,  but  after  accumulating  enormous 
experimental  material,  became  stricterr  and  more  precise  in 
determinations  and  conclusions,  gradually  it  mastered  the  new  precise 
methods,  which  were  utilized  earlier  only  in  the  region  of  physics, 
the  mathematicians,  quantum  mechanics. 


The  experimental  study  of  life(today  wai  expand/developod-  by 


£ 


'fjroad  front  immediately  in  several  " measurements":  at  the  level  of 
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i,  iA~.fi  pa r* c - t-he  sepajf-a^ 

f-i  Sn*, 


entire  biosphere,  iA~fi  rarfg  - t-he  sepac-at-e  associations  of  organises, 

4 t-S 

whole  organise,  organyi[OOnli.vjls,  fehferit^,  cage/cells,  cell  structures, 
molecules,  even  at  molecular  energy  levels.  In  the  opinion  of 
Albert  Saint-Georg y , noted  biophysicist,  Bobel  prize  winner,  soon  in 
biology  will  appear  one  additional  change  - subatomic. 

Page  60. 

nux> 

The  y-etrrrg  sections  of  biological  science  - magnetobiology, 
radiobiology,  space  biology  - are  occupied  by  research  on  influence 
on  the  processes  of  the  life  of  the  physical  factors  of  the 
environment,  against  .t-he  background  of  which  the  processes  are 
developed:  radiation,  magnetic  field,  etc.  This  leduto— the  fact  that 
the  concep^"li  fe"  , yes  even  the  basic  thesis  of  materialist  biology 
of  the  unity  of  the  life  and  medium  (even  ancient  idea  about  "world 
sympathy") /obtained  t-he  more  concrete/ spec  if  ic/actual  content. 

^ fiyJl 

But  so  is  matter  little  more  tha-e  in — rei e n t years  ! Bit  almost 

A/ 

half  a century  bacic/ago,  when  in  an  example  of  epidemic  catastrophes 

distinctly  for  the  first  time  formulated  hypothesis  about  the 

influence  of  the  sun  on  the  processes  of  life,  society  was  not  still 

prepared  for  its  perception.  -Br^he  first  helichiologists  w? 

required  t-he  stable  independence  of  judgments,  and  also  passionate 

(yK  "vuu^  u>* | 

conviction  in  their  truth  in  order  not  to  th&nw  natter  an  halfway- 
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and,  disregarding  cyt  silent  and  explicit 


t-,  all  the  same 


to  study  t-he  in  earnest  experimental  check  of  the  obtained  empirical 

PC* 

generalizations,  i.e.,  to  .piece-the  first  helicbiologica  1 


experiments.  / 


By  the  way,  one  of  the  first,  who  accepted(^closel-y- 1 o/fieart" 
thought  about  the  possible  effect  of  the  sun  and  the  cosmos  on  life 


and  even  participated  in  the 's 


■e-f  the  first  heliobio  logical  and 


e f irs 
iy. (Fa 


biospace  experiments,  was  K.  F.  Tsiolkcyskiy. (Kaluga  dreamer  and 

SM**-  Cy> 

seer,  absolutely  assured-  eirejrdy  then  i*  tfae^r aridity  of  the  future 
settling  of  humanity  outside  the  Earth^very  agitated  and  worried^he 
threat,  wh  ioh  4. s concealed  in  solar  radiation  for  the-  future 

Itttro  OtL^rf  • ut  a, uiM)  <*( 

astronauts.  K.  F.  Tsiolkovskiy  it  were  dietrycted  by  possibility  to. 

or,  as  it  was  then  called,  "penetrating" 
experimentally  vee-iTy  the  action  of  penetrating  eaission/radiation  totfh 

oJX  * 

living  organisms  "t"t  entered  itr-ttre  discussion  of  all  parts  of  future 
experiments. 


^r-  How  to  carry  out  such  an  experiment  in  terrestrial  laboratory? 
U&-;t  r^>c  s &>~t( — s 4c<  '»**&*•' MV” 


rr.Ve  »A-t| — s jpr 

this  go nwj^aXl y ?(Ho  instruments  te^ac'coimt- 


solar  cosmic  radiation 


! . It  was  necessary  to 


utilize,  probably  the  existing  "biological  detectors"  of  cosmic  rays, 
although  the  scientific  literature  also  nothing  said  about  the 
responsiveness  of  living  tissue  tec  cosmic  radiation,  Hhat  will 


occur,  if  we  deprive  o&  living  tissue  ^"secondary  particles"?  Hill 
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change  its  normal  functions?  Judging  by  the  comparisons  of  the 
development  of  epideaic  process  and  solar  activity  the  sun  frequently 
contributed  to  epideaic  explosions. 

Page  61. 


Put  did  act  it  directly  or  indirectly  through  the  changes,  produced 
in  biosphere?  Did^affect  irt  microorganisms,  i.e.,  on  pathogenic 
pAn^iple,  or  it  did  veaken  the  shielding  forces  of  man? 


~bt  Jm  , 

All  these  and  aany  other  questions  itr' v as  ~Tn  prospect — t-e— salie. 

c Jlaok 

They  appeared  one  after  another.  From  their  o-ircn it  for  a beginning 

it  was  necessary  to  snatch  out  at  least  one  coaponeftt/link . After 

long  speculations  the  model  of  the  exDeriaent  began  little  by  little 
^ 'St'  Uv+ujlU  h*- 

ve  dravn.  fiost— sia  ply  t"T  fs  available,  it  seeaed,  to  search  for  the 

e>pp6S‘K 

proof  of  the  existence  of  solar  effect  "from  the  contr  ar  y " , i.e.,  to 

four  «/u 

trace,  as— af  fecto-  for  fhe  living  object  ives/notan  increase,  but  a 
sharp  decrease  in  the  intensity  of  penetrating  radiation. 


During  the  ass 


slsidiiee-  of  K.  E.  Tsiolkovskiy  to  A.  L.  Chizhevskiy 
essary  for  experiments  lead  and  to 


it  was  possible  to ue±* 
approach  to  the  pot nt.  From  thickened  lead  pi at e/plat forms  vas 


constructed  t-he^  chamber  - house  in  the  fora  or  cube.  This  fora 
provided  even  brak ing  in  the  thick  layer  of  lead  of  the  cosmic  rays. 


DOC 
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ftf**  &•  1 -ft-i  tJv*’  £}  ^ 

going— with  different  stales,-  In  the  neighborhood  wlfR  lead  they 

< Ure-o~tO~  Vla+K.  a£  t&fj  Cf***°] 

constructed  (The  sane  size/dimensions  the  control  wooden  heuoo>  fiTted 

ffvv  ^ 

wp-from  all  sides  by  the-layer  of  the  earth/groan-d  75  cm.  th ic k-aeos* 

Oveu^f  j 

Both  chambers  were  shot— by  the  two-slope^  serf aee- wooden  shed,  covered 


eotn  cnanoers  were  snot— by 
✓ — o ffD  *r 

C roofing  paper,  present  ir»g.  : 


from  rain  and  direct/sfcr might  sun  rays. 


The  procedure  of  experiments  was  carefully  developed. 
Experimental  research  on  the  effect  of  solar  activity  on  the  world  of 
bacteria  was  carried  out  simultaneously  on  saprophytes  - the  harmless 


'for  a~mrn  microorganis 


U-d  ) 

mar;  d*4v-in^  in  Diosphere  teetTfre* 


free"  form  of 
*1 


life,  and  the  parasitic  for  ms  ^ which  adapted  to  existence  beca  use  of 
multicellular  organisms. 


Furthermore,  in  experiments  were  utilized  the  culture  of  living 

KuJf! 

tissue  (small  pieces  of  cancerous  swell ings  in  feed 

solution/opening)  , the  germinating  seeds  of  plants.  All  these 

specimen/s mm pigs  in  different  periods  were  placed  inside  the  lead 

"shelter",  shielding  then  from  penetrating  radiation,  <tne  same 

specimens  am  pies  were  placed  inje  wooden  house.  In  lead  and  wooden 

houses  were  thi^s  created  different  "space  conditions".  S difficult  w*< 

c Io»vjUJ  0 k> 

to  assTrlme,  *«-  ipi_Ll  anewor  to  the  stay  umleL  unusual  "space  and  solar 

cLM  •+* 

conditions"  the  fabric  of  cancerous  smelling.  But  the  fact  that  the 
cUrJA  Uyr^  <kU 

\£acteria  and  plants  under  these  conditions  wi-M~  br-ieg-  thewrse±res 


somehow  otherwise^  Ihe  experimenters  barely  doubted 
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Schematic  of  the  chamber,  in  which  were  carried  out  the  first 
experiments  on  heliobiology  by  A.  L.  Chizhevskiy. 
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Almost  all  the  numerous  invisible  bacterial  population  of  our 

c (*■&-<  fa 

planet,  as  is  known,  the  scientists  are  felatea  'to  t 
vegetable  world.  But  by— thatr  time  already  it  was  proved  that  the 


the  phytosphere  - 


vegetable  "microcosm"  of  planet  undoubtedly  was  sensitive  to  changes 

err  the  sun.  By  research  on  the  effect  of  the  fluctuations  of  solar 

activity  on  increase  in  the  productivity,  the  flowering  of  plants 
iLu-  ^ 

thus  far  wa«~occupied  t-he*  whole  pleiad  of  the  scientists:  K. 

Flammarion,  F.  Nansen,  A.  Douglas,  F.  H.  Shvedov  et  al.  Douglas  and 

Shvedov  investigated  the  relationship/ratio  between  the  degree  of  the 

strength  of  the  spot-formation  process  on  the  sun  and  the  i^ee^ale  of 

twV'*** 

tped-.  Douglas  measured  with  an  accuracy  to  the-  hundredths  of 

millimeter  the  thickness  of  rings  on  cuts  of  the  giant  sequoias  of 

CfuX-JL  fx Jf 

south  California,  which  idrTs  posSltrle^ rightfully  tu  call/Cna-ma.  the 

"earliest  memory  units",  storing  the  information  of  4000-year 

qu. JfUfa-P 

antiquity.  On  the  cuts  of  sequoias  clearly  it  was  drawn— either  eleven 
year  cycle  of  solar  activity  or  i-ts-  multiple  values. 

^BeTn^N^ased  on  these  and  similar  investigations,  it  was  possible 
to  foresee  that  the  respiration  of  the  sun  sensit iv^perce ives 
entire/all  phytosphere  of  planet,  including  invisible.  Onlike  the 
more  complex  heter otrophic  organisms,  which  feed  hy^plants  or  animals 
and  ^freed  hl^eVoilution  from  "slavish  solar  dependence",  the 
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autotrophic  plants,  which  directly  waiter  solar  energy,  are  located 
literally  in  solar  ^fXa>^  **f 

Page  63. 

The  result  of  three-month  experiments  turned  out  to  be  not  only 
surprising,  but  also  convincing  ! 


Under  the  protection  of  thick  lead  walls  noticeably  was 

accelerated  an  increase  and  the  multiplication  in  the  caege/cells  of 

plants  and  microorganisms,  even  swellings.  An  especially  bilgh  t 

difference  was  re voaly detected  in  the  rate  of  growth  of  the  colonies 

of  a series  of  virulent  and  pathogenic  microorganisms.  The 

histological  analysis  of  cancerous  jca-g^/cells  showed  that  under  lead 

V\aa*~Jjx 

shield  they  increase  faster  than  without  it.  The  seeds  of  a .aeries  of 
culttt-gal  plants  (for  example,  pisolitic)  also  they  showed  high  energy 
of  intergrowth  under  lead  walls. 


Although  the  experimental  conditions  did  not  make  it  possible  to 


distinguish,  "wher cr'str ictly  sola 


£cth 


r,  buf  where^cther  space  effects", 

it  was  solid  estab lisl^/^nrSTaTT^d  that,  in  the  first  place, 

(}C  bLMxfr***  ^ 

penetrating*-  the—ffmTss ion/radiation  reaches  d irectly  (biosphere  ! And, 
iiv  the  second  place,  that  it  produces  the-  suppressing  action  on 
«'increase  and  multiplication  of  living  cage/cells. 
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So,  experiaentall y it  Mas  possible  for  the  first  time  to  explain 
the  degree  of  sensitivity  of  different  living  ^eatye /cel  Is  to  space  and 
solar  effect  in  the  biosphere  of  the  Earth. 


The  described  experiment  in  our  time  seems  primitive,  just  as 
the  applied  in  it  chambers  in  comparison  with  the  chambers,  used  in 
radiobiology  today.  But  indeed  since  then  pa*s  forty  suameir/years. . . 

Unfortunately,  the  experiments,  about  which  -it-  is/tfescribed,  they 

Os 

continued  for  a short  time.  But  as  t-trelr  natural  continuation  later, 

in  the  40' s,  served  the  observations  of  Serciev  Ti «nfo yevic h 
a;  ur**  ttt. 

Vel'  khover,  ^physician,  who  bed  int-^"those  years  the  clinic  of 
infectious  illness/sickness/diseases  in  Kazan. 


S.  T.  Vel'khover  interested  himself  in  the  effect  of  the  sun  on 

the  course  of  infections  and  decided  to  verify  itself  "solar 

hypothesis".  For  this  purpose  ii^  selected  the  exciters  of  diDhtheria 
btZC't/0*  ‘ ' 

- Loeffler's  -rod~-  andfsTnilar  oir  them,  "as  twc  drops  of  water",  but 


com 


pletely  harmles s'diphtheroid  Corynebacteria. ('Dangerous  and 


inoffensive  bacteria  differed  under  microscope  cnly  one  special 


feature/peculiarity  - different  coloring.  The  contained  in 
Corynebacteria  volute  gflaina  gave  special  color  reaction  - 
"metachrom asis" . Grains  reddened  under  the  effect  of  methylene  blue. 
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This  phenomenon  first  was  amplified,  then  it  weakened  depending  on 
the  state  of  Corynebacteria. 

Page  64. 


L 


To  distinguish  diphtheroids  and  dangerous  diphtheria  rods  is 


possible  only  with  the  aid  of  coloration.  In  other  respects  they  are 
Quo  ajtt'iCf 

si*il«-as  the,  twin^OiHrt«rp#t46.  This  is  explained  by  the  facts  that 


pathogenic  microbes  and  saprophytes  - the  "native  brothers",  they 
indisputably  have  the  ccmmon/general/total  ancestors.  Purt hermore, 
one  and  the  sane  microbial  -ca^e/cell  behaves  cctpletely  differently 
under  different  conditions  of  the  medium.... 


OajL-  Lv\ 

Me  constantly — no ighboc  with  the  world  of  bacteria,  but 


infectious  illness/sickness/disease  is  cnly  a very  unpleasant  episode 
in  our  life.  How  to  explain  that  the  countless  armies  of  dangerous 
microbes  do  not  devour  us  alive?  Apparently,  by  the  ability  of  our 
organism  to  resist  contamination,  and  also  by  the  facts  that  the 


pathogenicity  and,  other  properties  of  bacteria  are  changed  under  the 
effect  of  many  r^a-eons,  majority  of  which,  for  sure,  to  us  are  still 


unknown.  For  example,  it  is  possible  to  introduce  under  the  skin  of 

U&cJL  C<M4 Lo 

guinea  pig  the  most  dangerous  bacteria,_oa-H-titg  gas  gangrene,  and  ... 


no  gangrene  Vber>^ will  be  ! But  if  conditions  somehow  change,  the 
same  microbe  will  kill  mouse  or^fflg)  ! 
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S.  T.  Vel'khover  establish/ 


h/yr^staTlre^ 


t.he  important  fact:  the 
K«_  ** 


redder^olute  g^aa-n. s of  diphtheroids,  thereby  -t-he-y  are-  less  toxicj 

‘"■ere  saprophytic".  After  learning  about  the  conclusions  of  the 

statistic  studies  of  A.  L.  Chizhevskiy,  S»  T.  Vel'khover  began  to 

search  for  the  dependence  between  the  degree  of  their  colorability 

and  the  cyclic  activity  of  the  sun.  It  turned  out  that  the 

diphtheroids  in  the  years  of  the  aaxiauas  of  solar  activity  sharply 

redden,  they  becoae  seemingly  still  "acre  saprophytic",  shac pl-y  they 

diffec^rroa  the  dangerous  exciters  of  illness/sickness/disease. 

^ Xd-  «+*  CC^vV--:  ^ , 

(DiphtheriaJ&ed*  ef  generally /Solute  -grains}  "does  a-»fc  contain)  . 
(jtAVt+*JL* / \lurT  M $***  'w 

^JLa-ptat Xy l'  ardor  that  the  activity  of  the  sun  would  decrease,  a» 

Lrr^-f 

immediately  Corynebacterii^^tur n pale,  i.e.,  everything  more  begin  to 
rtnc; 

resemble  d^che  exciters  of  illness/sickness/disease.  This 
reseablance  directly  is  dictated  by  the  sun  ! At  the  same  tiae  the 
physicians  and  the  statisticians  everywhere  noted  in  the  periods  of 
the  ainimuas/of  solar  activity  an  increase  in  the  diseases  i-y* 

iU 

diphtheria.  So  'under  microscope  wa-e-  re-real/detected  that  which 
initially  was  revealed  statistically. 


This  is  what  wrote  S.  T.  Vel'khover  in  one  of  his  letters  to  A. 


1.  Chizhevskiy: 


I cond 


uctj  systematic  bacteriological 
3>r»ex*» cJ.  v' 

...  During  >ta£Ttre*-b«Qit 6©^  material  X 


observations  of  diphtheria 
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arrived  at  aany  ptTucJr~'»kvconclusions. 


Page  65. 


In  your  interpretation  of  diphtheria  as  epidenics,  there  are  two 
torgoe/4o»ents:  ■'S^cei^cXtx  (i.e.  a decrease  in  diphtheria  during 
uplifts  of  solar  activity  and  vice  versa  author's  note)  and  the 


deify  erf  diphtheria  aaxinun  in  conparison  with  solar  aaxinua.  Your 

"principle  of  Tprcul  aritiy",  nhtninrd  statistically,  completely 

unexpectedly  was  conf ir med  <5^  ne  directly  under  nicroscope.  I decided 

wu^or 

to  search  for  "this  s^Cxfi^ity  and  through  three  experinents 
understood  that  I deal  with  surprisingly  precise  phenomenon". 


It  is  unusually  interesting  that  the  reaction  of  metachromasis, 
about 'Which  gfe^-the  spperhg^Xs  observed  in  Cor ynebacteria  for  4-6 
days  before  the  appearance  of  bright  flash/bursts  and  spots  on  the 
surface  of  the  sua.  Thus,  microorganisms  seoaingly  forecast (**  *'hu*+, 

previottshf—changes  in  the  "solar  weather 

How  often  historians  of  some  field  of  science,  analyzing  half- 
obliterated  rough  drafts  or  leafing  through  the  yellowed  pages  of  a 
manuscript,  are  amazed  by  the  almost  enigmatic  coincidense  with  which 
one  fact  or  another  or  one  idea  or  another  came  to  the  minds  of 
different  people. 


Pirhowt  Rowing  nothing  about  professor  A.  L.  Chizhevskiy  *s 
experiments,  one  additional  researcher  - instructor  of  Toast 
medical Unstitutg  physician  Peter  Mikhaylovich  kagorskiy  - 

approximately  in  ths  saas  yaara  began  to  perform  an  ex  peri  seat,  which 
*errt«Mahl«4  to  the  ex  peri  wests  of  Chishewskiy. 


*"*- 1 


DOC  = 77160107 


PAGE  //y 


Lead  arior  this  time  hid  from  solar  and  cosaic  rays  not  only 

(La  -J*.  b ( > S h-Ji  ~ko-u>  *• 

microorganisms.  Nagorskiy  ve-rl Tied,  as  aoto  the  stay  in  the  chaaber 

\ 

on  the  growth  of  young  rats,  o-n  the  intergrowth  of  the  tubers  of 

potatoes,  the  regeneration  of  tail  in  tadpoles,  the  healing  of 
d-sstciLf) 

wounds.  I-b  cut  hydr oaedusae,  planaria,  Oaphniae,  tadpoles.  Every  day 


z 


it  followed  the  processes  of  regeneration  - restoration/reduct ion, 
to-'  -fr  jv«V 

(.the  daaaged  ^ftttrrtirs.  P.  (i.  Nagorskiy  obtained  independent  of  A.  L. 

h> 

Chxzhevskiy  results,  siailar  on  those,  .about  which  _Lt wjus  already 

W«*U 

Tescribed.  In  lead  chamber  the  tails  in  tadpoles  increased 
considerably  faster  than  under  noraal  conditions,  crrr  freedom.  The 
colonies  of  nicrobes  under  screen  grew,  it  was  amplified  the 
pigaentation  of  ba cter iua-saprophy tes.  P.  H.  Nagorskiy,  just  as  A.  L. 
Chizhevskiy,  drew  the  conclusion  that  even  tire  partial  limitation  of 


the  inflow  of  solar  or  cosaic  radiation  aaplifies  the  vital  activity 
of  fticrohes  and  simplest , In  other  words,  that  the  1 

^conditions  on  the  Earth  for  them  hardly  ever  optimum. 


Page  66. 


But  if  this  probably  then  it  means  medicine  i could  find  and 

' __  aXMsuJl  ' f j 

reproduce  on  the  Earth  in  biosphere  ^nd  the~t?lHui9firi^— unusual  for  us 
space  condit ions^-adrso^,  with  their  aid  to  accelerate,  let  us  say,  the 
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healing  of  wounds. 


His  doubts,  dreams,  searches.^  experiments  P.  H.  Nagorskiy 


His  doubts,  dreams,  searches* 
remo-ved  to  t bo  few  eouTt  of  tfe«  asj 


of  tfe«  associates.  "Professor  physicist 


Sokolov  and  ofessor  of  astronomy  Gorachev  they  aided  me  to  create 

'/ 

the  drawings  of  t-h-e  biotrons,  required  for  this  work,  recalls  in 

(letter  Peter  Mikhaylovich  Nagorskiy  But,  unfortunately  as  early  as 

tsiiKi  ww  ^.Vsd  p(  stclei^cJ- 


! Ha.  VW-J  f.VS'T  b(  t +tv«S  SLcK^€tT 

in  1930  with  the  fcjjst— my  appearance  in  regard  to  this  opponents 
Holberg,  Peyzner,  Toroptseva  and  others  groundlessly  ca llr/mnned  the 


mcst  obvious  facts  "empty  fabrications".  T assumed  that  my  opponents 

1-e-d  noy  + tre  e-vil  will,  but  simply  lack.  of^"understanding,  and 

(-or  " 

therefore  I left  after  reiiifuLcenrsiit  tn-to  Moscow  to  biophysicist 


"linderstanding,  and 


therefore 


academician  Peter  Petrovich  Lazarev.  willingly  became  acquainted 

»T  C Av-C  1®  Hi*'*  ijjJ 

with  the  abstract  of  my  work  and  proposed  to  -vi-sil  it~a f fce<^*two  days, 

A 

butvAbstract  it  kept. 


When  I was— ^ to — it,  -rt,  instead  of  a-dv-irsjjlj , (Seated  me  into 
c (rav<.  "W  Mt*?  ]p0»K.  - 

(Automobile  and  it-akcou^yht — imtoc^spacious,  sel  by'tlie  books,  the  working 

a&yu*.'  mXl-*/  Jut. 

office  of  the  scientist,  with  whom  I was  not  sign.  nast^g  accepted  us 

AJCA>rtouv^/  uo-*~  *** 

very  affabley,  attentively  listened,  found  that  I stand  -in-  accurate 
*i>4&  jroUc  3 

wtr%— and  persistently  it- recommended  to  continue  work.  "It  can  lead 

to  great  discovery/openings"  ! - said  he.  This  person  literally 

TUs 

stupefied  ^e  jiithhis  great  knowledge,  tire  latitude  of  view.  I left 
from  It  liy  the  clear  and  winged  large  hopes. 


"Seated  me  int-e 
|s*s>*tc  - 
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- who  4*7  - asked  I in  Lazarev. 

c 

- yes  this  Vladinir  Ivanovich  Vernadskiy,  followed 
answer/response. 

Only  then  I learned,  who  gave  »e  in  this  relatively  snail  tine, 
so  much"  *. 

FOOTNOTE  * From  letter  of  P.  N.  Nagorskiy  to  Tu.  G.  Shishina  (1965). 
END  FCOTNOTE 


What  was  obtained  finally  from  these  experiments?  The 

Authoritative  board,  which  consisted  of  the  serious  scientists  noted 

"under  conditions  of  lead  chamber  P.  H.  Nagorskiy  observed  the 

intensification  of  regeneration  in  tadpoles,  the  intensification  of 

pigmentation  of  bacterium-saprophytes,  the  acceleration  of  the 

healing  of  wounds,  an  increase  in  the  virulence  of  the  rod  of 

Grigoryev- Shig  (exciter  of  dysentery).  But  in  ccnnection  with  the 

nc*  a.' 

fact  that  the  chaaber  does  not  have  neasurenent-supeTVlsor y ' 

U*- 

eguipnent,  4*  cannot  fee 


JSid. 


hrminfft  e 


at  occurred  Tnrte— fey  the 
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Page  67. 

Board  recommends  to  docent  P.  H.  Nagotskiy  mission  in  Pulkovo  for  a 
consultation  with  b.  M.  Pubashev  et  al.  regarding  improvement  of 
chamber"  1 . 


FOOTNOTE  » Ibid.  END  FOOTNOTE 


>.  *k  dii 


Nagorskiy  fulfilled  the  wishes  of  hoard.  14  discussed 
possibility  to  iaprove  work  with  many  well-known  scholars.  They  all 
approvingly  answe^/ed^a-bout  the  direction  of  the  investigations:  the 
astrophysicists  V.  A.  Krat  and  biochemist  S.  Ye.  Severin, 
biophysicist  G.  N.  Frank  and  many  others.  "In  spite  of  this,”  with 

x,  futser 

bitterness  consiotet  P.  N.  Nagorskiy,  I ^er^aftd  ~i>t  could  not  continue 

-tv  *« «. . A*u(  c®  "the^  CtrtdJ  /u*  C fc««h  *CC+~fUi*-  *'f 

my  exper iaents.^-Bub— uo  much  could — already  be  made,  rf^Tomsk-  opponents”” 
Yv*Jl 

did  not  find  possible  to  call/aajae  the-  established/installed  and 

reliable ^£acts  "my  empty  fabrications".  Previou^&hwad^^^^^Jb^A'he  . 

^medicine  of -the  information  about  organism  in  many  respects  are 

CfntL-pfr 

created  on  the  basis  of  idealistic  rrprenonrTrM  rnT  They  frequently 
reduce  the  concept^"en vironment"  to  temperature,  humidity. 
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pressure....  But  this  not  thus. 

Are  necessary  tie  experiments,  which  would  reveal/detect/expose 
all  complex  cornmiih icatiati/connections  of  living  organism  with 
external  world"  *. 


FOOTNOTE  * Ibid.  END  FOOTNOTE 


In  the  photographs,  conducted  many  years  ago  by  P.  N.  Nagorskiy 

UJ*"j 

in  the  course  of  experiments,  4^  observable  the  surprising  result  of 

the  first  biospace  investigations,  which  now  is  of  scientific 

interest^  ! Af-  40-50  years  ago  the  question  concerning 

cowrmunicatJ.on/connect ion^be tween  the  microorganisms  and  the  sun 

seened/many  that^which  -was  Tor^Vrem^Vactice,  ( purely  theoretical, 
f\oto  <-/• 

but  new  -t4v4s-  is  the  problem  of^day.  When  nan  is  prepared  for  flight 

into  Cosmos,  where  (i.iw  ingpal  Jeach  step/pi^fech  on  lie  wa^bch7* 

J \o  cjiuj 

^-'•tfnf  ore  seen  dangers,  it  is  first  of  all  necessary  to  explain,  4-n-  which 

•ensure  does  shield  astronaut  from  the  penetrating  emipsion/ra diation 

the  armor  of  spacecraft,  under  which  cond  itions  -i*  can  /erne  rgeft.  he 


of  spac 


*s  < 


ship,  etc7  *o~ 


lese  questions  Help-  experiments  on 


unicellular  and  multicellular  living  organisms. 


f 
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In  1960  the  collective  of  the  Soviet  scientists,  led  /N.  N . 

— 5 

Zhukov-»<?uku*  y*-Vare  jniko,  studied  bfre~complex  of  wosh&r.  conn ected 

with  preparation  for  the  space  flight  of  the  "microastronauts"  - 

living  microorganisms. 


Page  68. 


Before  sendingf'jLnt  o kosmos,  hhem  they  sub  jected^Tothe  preliminary 

tests:  they  shaoigM^  on  vibration  tables,  they  irradiated( i n order  to 

explain  the  degree  of  the  effect  on-of  the  tacteria  of  fhose  physical 

effects,  ^hich  be  jub^  in  kosmos.  These  experiments 

establish/iastalled  -tha-t  the  sensitivity  of  bacterial  eege/cells  to 

<yufl-A 

Hre  penetrating  emission/radiation  varies  t-et  ween  very  vide  limits: 
from  fche  tenths  of/roentgen  to  tens /thcusand/rcentgen.  From 

i X~  ( 

microorganisms  wfrfc-h — virs^  it  is  possible  to  create  whole  living 
measuring  system  - the  scale,  which  more  precise  than  any  instrument 


will  record  variations  at  radiation  doses. 

Indirectly  experiments  on  the  microastronauts  confirmed 
conclusions  of  A.  L.  Chizhevskiy  and  P.  H • Nagorskiy.  - 
Microorganisms  are  so/eeeh.  sensitive,  that,  even  heirag  on  the  Earth, 

a-nswetfvhe  fluctuations  o£ 


they  tohore  ie  a loo  no  doubt  a-fH 


©£■  space 


conditions,  perceive  all  hues  of  "solar  weather".  These  experiments 
were  carried  out  half  a century  fc*efc/ago.  But  it  would  be  all  the 


r 
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SaBe  /,wron9  to  lose  them  in  the  flow  of  later  discovery/ejmTrirBg.s  and 
to  betray'  to  oblivion  those  modest  investigations,  which  marked  the 
^beginning  of  space  biology. 


DOC  = 77160108 


page  / z~y 


Page  68. 


Living  clouds. 


The  neither  of  VASKhNIL  (All-Onion  Academy  of  Agricultural 

Sciences  in.  V.  I.  Lenin)  entomologist  Nicholas  Sergeyevich 

mX  It+J  *> 

Shcherbino vskiy  loved  and  knew  the  east  p^£__woteev-tro1r-perhaps  i-t— is 

Ml  *s 

better  than  many  specialist-orientalists.  It-  f ceol-y— nanayed  several 

Pharii'CFarii] 

eastern  languages,  he  spoke  and  he  wrote  in  Mtecoi  -a  quatrain* 

C+u-Ju-Jd 

ejf-pascd7peTsiat^«t  in  the--fc€tt-er/best  canons  of  classical  eastern 
Foetry. 


Ca 


■R^n-u 


it 


i 


Asia  was  for  ±T  the  "native  >ause".  X-t  it^very  loved  ^rnf  knew^ 

because  more  than  thirty  sunner/years  of  life  rt  dedicated  to 

{esearch  on  the  most  evil  and  dangerous  wrecker  - locust,  for  which 
;s  <^o 

■the  associates  iatto  joke  called  Shcherbinovskiy  the  "king  of  locust". 


beginning  to  N.  S. 


extraordinary  accident. 


Shcherbinovskiy *s  scientific  work  placed  the 

OttMAjuM 

which  played  on  4 Nay,  1929,  in  the  region  of 
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Kushki  - the  qa i Vr  south  point  of  the  Soviet  boundary.  Durimg  this 

Uy<y>  b 

day  unexpectedly^'sky  s4>ut  the  dark  clouds  of  iiany  kilometers.  They 


were  born  from  Afghanistan  at  a high  speed,  eclipsing  the  sun  and 


N.  s.  Shcher binovskiy  (1950#s) 
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:*tS7  of  the5!  be"gan  to- 


When  clouds  approached  thonoel >tb,  uf  thy  be'gaii  tO'puur  the  "rain" 

of  large  yellow,  long-legged  insects.  The  unexpected  "invaders" 

nonlingui rug- 'at tacked  fields  and  gardens,  eliminating  by  their 

powerful  jaws  entire  vegetation.  Sowings  and  trees  perished  after 

several  hours.  The  deposited  insects  slripreTir  crawled  t£-  trees,  the 

fly  Uri»l  ft* 

walls  of  houses,  -t-o  each  other.  Females  infected/soil^  Ivy  eggs  t<r 
thousands  of  hectares  around.  This  was  the  invasion  of  locust. 

^'tflarming  cry  "locust^J^  jince  olden  times  throws  d<nrn  pi  trrrgei 

people  into  Jbttg,  horror:  "tfoved  mighty  army.  It  can  cover  entire 

earth/grotmd  and  devour  everything  that  there  is  on  the  Earth.  When 
•h xMju  ^ y leu 

it_^^is^3ug  ~~rn , grows  dim  the  sun  and  star*  they  lese  it-s  Lta-re.  In  it 

^the  head  of  lion,  the  neck  of  bull,  the  breast  of  horse,  the  wings  of 

eagle,  the  belly  of  scorpion,  thigh  of  camel,  the  head  of  ostrich, 

the  tail  of  snake",  so  is  described  the  locust  in  ancient  Arab 

manuscript.  Similar  to  the  f lash/buLsls. of  epidemic  the  c eatings  of 

locust  since  ancient  tines  bore  the  character  of  authentic 

spontaneou s/elemental  catastrophes. 


Page  70. 


From  Argentina  to  Canada,  from  Australia  to  nongolia,  from  China 
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to  Portugal  periodically  spread  impinging  unexpectedly  from  the 

p 

unknown  distances  o-f  the  horde  of  the  different  types  of  this  insect 
The  enormous  flocks  of  locust  suddenly  re  umilli'd  tff"  The  thete^^s 
ne-trime  magnificent  oases  of  Egypt  and  Palestine,  after  which  frow 
date  palms  and  green  sowings'  on  the  Earth  reiained  only  the  gnawed 
shafts  and  stews.  The  efflorescent  valleys  of  the  Mile  and  Tigris, 
the  Ephrates  and  Indus  locust  periodically  converted  into  lifeless 
deserts.  Flying  hundred  of  kilometers  above  fields  and  seas  African 
locust  periodically  it  invaded  in  to  flussia. 


Of  ten  thousand  different  contemporary  forms  of  locust  insects  - 


the  earliest  inhabitants  of  the  Earth,  the  impressions  of  ancestors 
lo^r_'^tTT > sir*-+«- 

of  which  clay  part  i ngs  of  coal^- which  were  ■ bei-wg  formed 


more  than  250  million  years  ago,  only  481  forms  is  encountered  within 

% A 

the  limits  of  our  country.  Ew-o  locusts  are  especially  dangerous 

so-called  gregarious  forms,  whose  larvas  form  enormous  accumulations 

- swar^  and  the  winged  individuals  form  innumerable  flocks. 

7 

Voracious  swarms  by  "foot  course"  .are.  moved  from  place  to  place 

ur<y\  ** 

bf  multimillion  masses,  and  after  inspiring,  leave  inter  hyperdistant 

9? 

fl ightjjfpaoaages,  sometimes  more  than  twc  thousand  kilometers.  The 

gregarious  locusts  include  the  Asian  migratory  locust,  that  is 

^ «? 

encountered  in  the  Soviet  Onion  as  well  as  the  desert  locust,  tlje  - 

■fo 

native  of  Asia  and  Africa,  who  flew  in  1929  ajgainoh  Kushku.  Thaio  f ar 
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■t h.g  Soviet  scientists  about  African  locust  knew  only  by 
hearsay,  ^Ttb.  dried  museum  specimens  am  pies  and  information  -made  of 
oreigi 


st  - Asia i 
niM*1***^ 

fi4rtr»es,  bordering  Balkhash  and  ether  lakes  of 


C'loreign  scientific  literature.  In  Russia  was  knevn  another  gregarious 
form  of  locust  - Asian.  Asian  locust  since  olden  times  nested  in  cane 
brushwood 

Kazakhstan,  in  the  lower  reaches  of  the  river  of  Syr-Dar'ya, 
Amu-Dar'ya,  in  the  coast  of  Aral  sea,  in  the  swampy  mouths  of  the 
Volga,  Terek,  Kuban  and  the  lower  reaches  of  the  river  Hanycha. 


Its  life  is  connected  with^reed  - the  favorite  food  of  larvas 

T 

and  adult  locust.  But  with  t+r«>  deficiency  of  forage  locust  does  not 

eJry'in^f 

shun  and  by  the  straw  roofs  of  rural  cottages,  even  Aiy-  the  d-r-i-ed-  on 

ras  ^leic 


cmj-de-  lirte-n.  When  f-Lu*e*  it  poure^T  powerf u 1 flood,  locust  was  ^iieid 


4V 


islands  and  elevations. 


Page  71. 


W*JL, 


In-to  arid  years  the  flarxee'  were  converted  into  the  efflorescent 

meadows  and  before  insects  npwn/iti  Ki;iiisi-it-  i in.  pnct-ihii/ty  qt 

<X 

abundant-multi plication  and  sett-ling.  Sometimes  locust  came  out  to 


<o«A u 

fields  and,  having  only  destroyeiKThousands  of  hectares  of 
again  returned  to  the  native  places. 


■Rowings, 


The  mass  multiplication  of  Asian  locust  in  tsarist  Russia  was 
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considered  phenomenon  usual.  Its  hungry  armies  flew  far  even  to 
Kazan  and  ^ula,  t^e"  1 Gotten  *Lf  the  peasants  of  the  last/lat ter  piece 
of  bread.  In  1859Conly (^inj  four  provinces  of  south  Russia  the  locust 


destroyed  grain  crops  to  a million  •erf' rubles.  This  is  how  describes 

aMe^Uc^  <T»)  V c 

eyewitness  one  of  the  coatings  of  locust  t-e  .Station  to  the  . 

Hakar'yevku  of  Kharkov  province  in  1880:  N^irst  August  from<iocust 

literally  faded  the  sun  and  t-ltey’  cane  twilight.  The  powerful  htss— of 

4 \ 

tire'  sp£c4a-14y  open  steam-locomotive  whistle  forced  it  so»o»hat  to 

srairdl_a  si  tie  y but  it  all  the  same  was  Cjjap /o»i  t-ted  to  t-he  earth  and 

o~-  r«UJW  «.#<•»*  v»  ****.3 

covered  w^th^  itself  the-  speee  ofi  dessiatines- i^etojfive  hundre^f,  .by 
layer  to  fourth.  Its  mass  was  so  was  great  and  dense.,  that  where  it 
was  necessary  it  to  cross  b¥—c-rew>  horse^  *r€ly'<liff icultykthey 

d jrevtttel^  o-R-.Xa-rtge  deep  canla*ift^ta>on.  Almost  the  same 


occurred  in  village 


The  vicinities  of  village,  village 


itself,  all  living  creatures  in  it  appeared  in  the  pitph-dark  dark. 

‘%rt»  <*S>  cJL*  ^ do-VT, 

Were  not  possibilities  to  see,  wheje  who— »as"±prated  and  t hyt  i*— 

J m 

mad^L  Population  soon  it  realized,  that /arrived thw  new  misfortune 

^ fVtwW  toiS'lA  itj 

and/necessar y to  save  ^5~~md-hoA  it.  hi-*,'  th^=scanty  harvest  "of^fich 

in  the  calamities  of  1880.  Into  one  instant  was  formed  ,L  mil itia , 

r\ttvcba*A  r — 

in  which  took  part  horse,  aadj  fooF7  old  and  with  weapon  like 


bells,  spits,  basins,  cast  iron,  in  a word. 


TkM<-  Cr+~  <** 

published  noise  and  sound.  J_t  did  not  nai 

ru  u>^ 

Breakage  lasted  until  night  Itself  ...". 


cr*~  r#v»< 


metallic,  that 
t shooting. 
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But  by  such  primitive  methods  as 


&&3t.  * 


tho  bosoms  and  the 


of  insects,  by  the  digging  of  muTTi-verst  furrows,  to  attempt 


to  conquer  locust,  of  course,  was  thoughtless. 


pu/im+'t*.. 

The  last/lAtt«  most  terrible  £4-ash/ truest  of  the  multiplication 


of  Asian  locust,  which  took  Kuban,  Stavropol* ye,  tower  Povolzh'ye, 

occurred  in  1921.  If  locust  w«s  not  then  here,  was  destroyed,  then  it 
Ux«wJL J **•  /»X  &•'  ^*1  lUvcf  -•{ 

into  one  a ppeerarrce  -i-t  wouW— destroy^  96  million  t of  green  forage. 


The  first  in  the  world  extensive  work  cn  the  destruction  of 


Asian  locust  with  the  aid  of  aviation  were  Ajqiajui/developed  in  1925 
in  our  country.  Poisons  were  spuUrt ered  above  the 
i m pervious /I  » pa  sea  Me  swampy  f 1 nurn  of  the  river  Knm*. 


Page  72. 


jTf  to-*»  /h eft.  Ajfft  CUt-f  fo  Oo-jK  Ivi't}) 

More  complexly — it  r end" t/sliuwed  to  linage  the  African  desert  locust, 

that  arrived  flying  from  Indian,  Arabian  and  African  deserts. 


The  Soviet  scientists  clashed  for  the  first  tine  with  it  in 
Kushkj/  in  1929.  It  was  assumed  earlier  that  the  locust  dwells  in 
Africa,  partly  in  India  and  that  its  constant  fcci  are  found  in  south 


Tran.  When  the  fla^E/but^t  of  the  mass  multiplication  of  locust  did 

*La3/ 

encompass  ten  states,  it  turned  out  that  the  scientists  plainly  &©- 


1 
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not  know  e?en^  where  s-He  constantly  does  dwell>,  how  nmc-h  it  does  give 

generations  per  annul,  why  does  appear  the  spontaneous/ele nent al 

dispersion /dirwergeffce  of  its  flocks?  The  intrusion  of  the 

"sharp-toothed  aray"  of  locusts  into  the  Soviet  Onion  in  1929  (it 

flU+jLJP  5 

ac-biered  Aral  .sea  and  the  thresholds  of  Fergana  valley,  after 
infecting  one  and  one-half  Billion  o4 — the  hectares  of  the 
earth/gr^uid)  required  deeper  research  on  this  fora  of  locust. 


JJerrt  «t  that  time  t-he  Soviet  specialists  rtT  Iran,  whence  began 

locust  invasions,  In  the  number  o-f  scientists  was  young  Soviet 

entoaologist  Nicholas  Sergeyevich  Shcherbinovskiy . -Thetr'sclent  ist  drrri 
tjuoV  Acl? 

not— Hrrrrk  that^subsequently  for  him  it  i^necessary  to  dedicate  to 

(TV, 

the  locust  of- decades  of  life,  to  travel  all  over  in  canels  and 
-eedrtTres  thousand  of  kiloaeters  in  the  deserts  cf  Iran,  India, 

Arabia,  Iraq,  Pakistan  and  the  countries  of  -South  America. 

The  Soviet  researchers  first  of  all  pljm^eif  before  themselves 
number  of  questions.  Whence  and  why  did  occur  the  intrusion  of  the 
flocks  of  locust  to  the  territory  of  the  Soviet  Union?  Can  locust  be 
based  in  south  Turkmenia  and  for  a long  tine?  Is  it  possible  to  await 

tL  cp- 

the  repetition  of  its  coatings?  Where  it  generally  does  dwell?  How 
many  generations  are  developed  in  it  during  one  year?  Whrieh  reasons 
4©  pL ud ure  its  mass  aultiplication  and  the  dispersion/diaax&finces  of 


flocks^t^  thousands  of  kiloaeters  to  north? 
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English  entomologists  asserted  that  the  locust  in  Iran  <$\ot 

migratory,  but  constantly  dwells  and  multiplies  in  south  provinces 

and  in  Kermanskikh  deserts.  N.  S.  Shcherbinovskiy  expressed  entirely 

another  opinion.  According  to  him  in  Iran  there  are  no  constant  foci 

of  the  inhabiting _of  locusts  - this/typical  tropical  insect.  In  the 

Cr uX\*vt^tco 

years  of  the  aass  f>arSTi7TrtH^ts  there  can  be  located  only 
tfilffe^temporary  the  active  foci  of  its  multiplication. 

A 

TJte-check*itg  on  the  spot  showed  that  in  Iran  re^4-Ly/act ua  lly 

there  are  no  foci  of  the  constant  inhabiting  of-  locust.  This  country 

serves  for  it  only  as  ti*e/temporary  refuge  in  spring.  The  flocks, 
-/'©■♦''ft 

which  in&pi-r«d  'iroi  March  until  May  in  the  western  provinces  of  Iran, 
fly  away  in  Hay-June  to  the  east,  into  India,  into  the  zone  of 
precipitation  of  summer  monsoon  rain. 


Page  73. 

Sh^kc.r  Lu-or> 

N.  S.  *»binovskiy  peittfOT7s1vojtfi4^^po«rFrtetely ^rrghtJL^Desert 

Dzhaz-ifurianCerroneously^was^called  the  place  of  the  constant 

inhabiting  of  locust.  Furthermore,  shcherbinovskiy  noticed  t-he  most 

*4.  W 

important  fact,  ft-  focused  attention  on  the  fact  that  gra-W-diose 

"crusades"  of  locust  occur  periodically,  after  definite  intervals  of 
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Occurence  of  cycles  in  the  multiplication  of  locust  exists,  of 
course,  from  immemorial  times,  but,  however  it  is  strange, 

earlier  did  not  note.  But  meanwhile.for  example  in  XTX  century, 

~flMi  jt,  > 

■Locust  f laeb/bucst s were  exactly  nine<c'"'Andin  our  century  already  -if 

is^counted  six  f^larSli/buTst-s : into  1900-  1904,  1912-1916,  1926-1931, 

1940-1944,  1950-1958.  In  1958  were  begun  the  sixth,  that  was  being 

amplified  yearly,  including  1962,  when  locust  "filled  up"  according 

to  of  M.  S.  Shcher binovskiy,  Iran  and  Afghanistan,  having  slightly 

o»ug>rt  South  Turkmenia. 


ft ctlntAU** 

^^In  Xj,  ce^tury^  as  in  past  centuries,  these  yr«STi7F0Tst  s differs 
C surprising  regularity.  The  invasions  of  locusts  are  repeated  on  the 
average  each  of  eleven  summer/years.  Bait  indeed  precisely  with  such 
mterfavg^  are  repeated  in  south  deserts  -a*d  years  with  abundant 
rain.  this  in  turn,  is  connected  with  cyclic  variations  in  the 

activity  of  the  sun. 


Ut^ 

ifcycle 


After  comparing  thefcycles  of  the  life— of  African  locust  with 

the  periodic  activity  of  the  sun,  N.  S.  Shcher  binovskiy  i-t. 

{ft  lift 

established  that  ^ in  the  mult:iplica%i,on  of/aesert  1 oc ustAxrcu rs  tie 


sufficiently  strict  occurence  of  cycles.  Bach  (Cycle  of  the 
multiplication  of  locust  covers  on  the  average  -ef  10-13  ammoc/years. 
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The  maximum  of  the  nLi»i  of  locusts  comes,  as  a rule, 

lo  the  fourth  - 


- ttre  sixth  year  after  the  beginning  of  cycle  of  solar 

Ufa  ^ JU*  ^ 

activity,  t*ea.  fele-sjh^burst  gxta-c  out*  Gradually  is  reduced  the 


territory,  colonize^  by^flocks,  Xa-de  the  t-i-ne/ temporary  foci  of 


rau It iplica tiojrroisappears  gregarious  fora.  Somewhere  only  glimmer 
ttae  saall,  scattered  foci  trom  separate  insects.  ■Tbe  (gradually 
(^biological  activity  of  insects  again  gxow/rises.  Foci  are  converted 
into  flocks.  Abundant  saall  Wenl^  and  flo^ira  begin  to  plot/deposit 
the  aasses  of  the  mofley  bo>es,  from  which  appear  the  larvas  of 

s 

already  typical  gregarious  form.  In  locust  occurs  sharp  uplift  of* 
vital  curve. 


Page  74. 


Finally,  the  formed  enormous,  voracious,  impetuous  flocks,  which 

^ 4> 

reach  weighty  mT  tens  of  millions  of  tons  they  fly  so  fa-r  to  the 
northern  limits  of  the  ti-ne/temporar y multiplication  of  locust  in 
Asia  or  Europe,  to  zone  of  the  equatorial  forest/scaf  foltti-nq-*  i n 


Africa  and  southeasterly  India.  There  locust Cnultiplv^cann ot/,  natural 

conditions  do  not  correspond  to  its  necessities.  Cycle  concludes  with 

X4j,  ^ 

specific  quantitative  depression. (duration  it  approximate! y three  - 


five  suMe-r/years.  Then  begins  new  wave 
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N.  S.  Shcherbinovskiy  wrote  that  in  a deep  antiquity,  for 

centuries  prior  to  the  beginning  of  our  chronology,  in  the  Chinese, 

Mongolian  and  Tursk  peoples,  who  populated  steppes  and  deserts  of 

Eastern  Asia,  there  was  a 12  adfrmer  cycle  of  chronology-  -f-fcs  £each  of 

(years  was  called  one  animal  or  the  other:  the  year  of  cow,  horse, 

ran,  panther,  hare,  even  louse.  Therefore  the  historians  and  the 

ethnographers  correctly  consider  that  the  cycle  of  "mushel’"  must 

have  the  material  basis,  connected  with  economics  and  mode  of  life  of 

ytdLio  c. 

the  ancient  nomads,  w-h-idi  passed  o-ver  from  fcfce  hunting  structure  of 

life  to  nomad  cattle  breeding.  Cattle  was  the  basis  of  the  existence 

of  these  peoples,  pasture  - immense  and  inexhaustible. 

WoiTe/conditions  of  weather,  -a  _guan-fcjL*-y  -of  winter  and  summer 

precipitation  and  temperature  were  extremely  unstable.  At  times  hot 

droughts  were  burned  out  from  the  early  spring  cf  grass  and  itbegan 

"Mbk"  - mass  case  of  t-he*  irei-ftg-  famished  animals.  Centuries 

" dxJutf*  * 

back/ago  nomads  established  that  especially  powerful  Jutes , were 

repeated  each  trf  11-12  summer/years.  Hence  conceived  itself  the  idea 
ay  tty 

cf^/animal  calendar  cycle.  The  most  severe  year  was  considered  O'koyan" 

..  S " -UfO-M 

- the  year  of  hare.  Especially  disastrous  were  the  koyany^  thre-ugn 
ea^h— ef  36  sujLmar/year s.  (Recall  aiaojit  36-summer  cycle  of  solar 
activity).  People  called  them  "ul • kun-d zhutH.  In  such  years 


<li_sas%r«us  60o/o  of  horses,  the  half  of  the  live-stock  of  sheep 
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97o/o  of  goats,  50o/o  of  caiel^r  Almost  half  died  out^many  camps  of 

Sou  9-*-* 

nomads.  And  since  during  "ul'kun-dzhut"  in  steppes  died  out  saygaki, 

kulan^py—GTsella  subgutturosa,  argalis,  tustards,  partridges, 

pheasants,  the  foxes  and  other  representatives  of  animal  kingdom,  the 

starving  population  began  to  catclj/^raD  with  hands  fish  in  the 

puk+fs  HU.  tX  'v.  ryL+nr* 

shallowed  steppe  lakes.  therefoie  whethef"  cne  of  the  years  of 

mushelym  is  called  "ryba"?  ...A  century  age  nomads  knew  how  to 


foresee  heavy  "key-eMiy"  and  disastrous  "ul • kun-dzhuts".  But 
contemporary  science  proves  to  be  still  4«  powerless  to  foresee  the 
possibility  of  the  mass  multiplications  of  locusts,  water  rat, 

rjr-»nnlar-  crn(1pe,  Shield  bug. 


Page  75. 


Meanwhile  the  expedition  of  the  Western-S iber ian  branch  of  the 
Academy  of  Sciences  of  the  USSR  they  established  that  the 
multiplication  of  these  wreckers  in  Barabinskaya  steppe  has^rked 


utip: 

OMcii 


coearttnce  o#  cycles"  1 . 


FCCTNOTF  * From  a 
conference  on  the 


report  by  N.  S.  Shchfcinovskiy  at  the  All-Union 
problem  of  solar  activity  (1964).  END  FOOTNOTE 
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The  tasks  of  science  are  reduced  at  present  i~n  order  to 
BTevieufely  torejr.ee,  when  can  be  begun  the  new  multiplicati on  of 
locusts  and  other  insects  in  their  native  foci. 


Thus,  it  proves  to  be  that  the  occurence  of  cycles  exists  not 
only  in  the  multiplication  cf  locust.  Tc  siailar  cycles  of  specific 
depression  and  violent  multiplications  arerSuFject-e^-  other  insects. 
In  the  cotton  belt/zone  of  the  DSA,  for  exaaple,  spontaneously 
■ ultiply  sheet. the  bollvorm  of  Alabama  th-E-etrglr  every  22  years 
elirminaxeu  .swi-ngs  in  many  states,  since  t-c  time  of  its  new  mass 
in vasioiy^usuall y they,  forgotC>. 


But  in  the  beginning  of  the  50's  of  our  century  American 

entomologists,  beinnj  based  on  timely  f crecast^Kf^redicfcionsy  met  the 

1 apW 

next  takeoff  of  multiplication  scoops  fully  armed  with  chemical 

UAr*- 

agents.  Harvest  was  rescued.  s-o  tire  biologists  knen  h*?"  to  predict 
a-£ter  several  s»»er/years  foE-wera^fText  f.lashyturst. 


lext  f.lashyturst. 


The  Soviet  entomologist  P.  I.  flarikovskiy,  whose  thoughtful 

observations  and  stories  about  insects  are  weM  known  to  many 

naturalist s, established  that  in  the  steppes  of  Kazakhstan  and 

[Jf  ityut***.  UUtic  1 tp'rOrJ 

Western  Siberia  the  toxic  spider- karakurta^  multiply  periodically. 
Hinor  cycles  in  this  case  are-  alternate/  with  large  twenty-five  year 
«M.  The  occurence  of  cycles  e4  "vital  curve",  apparently,  exists  in 
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other  insects. 


jUiJ 

Entomologists  in  thexr  rete-ten  of  science  irrefutably 

^ f4 

demonstrated  that  precisely  the  sun  - that  "general",  who  conducts 

into  attack  -te  fields  locust  horde^,^Jfhat  the  f lash/bursts  of  the 

Apt*— 

multiplication  of  the  locust  and  other  insects  T^'t&ese  "'biological 



protuberances"  as  cairl/na<od  their  N.  S.  ShcherbinovskiyC"’actu  ally. 


th-ey  reflect  in  the  terrestrial  life  oi 
activity.  The  sun,  apparently,(  affects^alsoj number 
organized  living  beings. 


of  solar 
■ore  co mplicatedly 


The  epidemics,  about  which  we  spoke  in  the  preceding/prev-icc-s 
chapters,  now  becaae  history.  As  concerns  locust,  Vhen^locust  raids 


are  not  only  the  natter  of  the  distant  past 
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Dependence  of  the  level  of  eater  in  hear  and  of  catch  of  lreepback 

-froijt'h'e  d ynanics  of  solar  activity  (according  to  I,  B.  Biraan). 

o.)  the  highest  water  level  in  Anur  of  Khabarovsk  during  August; 


b)  the  catches  of  hunpbachp[n  percentages  (to  the  catch  of  1928). 


X'J 

A1.  Catch,  o/o.  2.  Tears.  3.  Vater  level,  a. 

This  riddle  scientist*  still  oee  nust^solve  -Wt^under standing 


of 


the  lae  governing  the  appearance  of  locust  catastrophes,  as  can  be 
seen  froe  N.  A.  Shcherbi novskiy • s works,  apparently,  will 
^research  on  the  periodically  changing  activity  of  the  sun. 
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Reaction  P. 


In  our  time  physician  does  not  visualize  work  without  X-ray 

apparatus  or  clinical  laboratory.  Acquaintance  with  patient  begins 

often  from  his  direction  in  analyses,  because  any,  even 

insignificant,  deviations  in  the  vital  activity  of  organism  first  of 

JiJi 

all  are  reflected  as  in  mirror,  in  itn»  blood. 


An  increase  in  the  quantity  of  leukocytes  - white  blood 
corpuscle/bodies  - immediately  prompts  thought  about  fester,  about 

inflammatory  process.  An  ineinleiice/drop  in  hemoqlobin.  a decrease  in 

tefjMScJu—'  /& 

the  number  of  erythrocytes  (red  blood  -fetti-l/spW«e«)  - signals  abaxtt 

if)  I+Af 

t-tre  beginning  tenen  ia.  A change  in  the  set  t lin-g  veleeirty  of 

( W 

erythrocytes,  an  i ncrease  ^ESR  [ P03  - erythrocyte  sedimentation 


test],  frequently  proves  to  be  the  almost  only  identification  nark, 

which  forces  (wiser  ey  the  ea 

V 

growth  of/ 


ewpe-rimont  of  therapeutist  to  suspect  the 


<y  «.  } 

f^malignant  ailment  in  ^fea  It  hyfre  form,  person 
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The  blood  of  the  different  types  of  animals  and  man  differs  in 
terns  of  constancy,  not  only  in  the  relation  to  the  norns  of  the 
content  o^fcell  regular-/ prescribed  oel-l/elements,  but  also  in 

composition  of  sinple  and  complex  chemical  substances.  The  level  of 

7 

sugar  in  the  blood  is  t-he  direct  index  of  the  state  of  the  pancreas, 
and  an  increase  in  the  cholesterol  is  a sign/criterion  of 
arteriosclerosis.  Early  diagnostics,  timely  beginning,  and  therefore, 
and— fe-he  success  of  treatment  in  many  respects  depend  on  the  skill  to 
to  exhaust  the  riches  of  the  diagnostic  palette  of  the  blood, 
which  are  conceale-d  in  it  ejcSreme  diagnostic  possibilities. 


TMte  'Jjhysician^hdm^  hematologists  say  that  the  blood  can  describe 
the  illness/sickness/diseases,  the  tastes,  the  habits,  the  age  and 
the  past  of  man  more  than  patient  himself ,y'Enly  nacassa cy — know  how 
to  read  analysis. 


This  ar 


t/'completel 


y mastered 


& 


a* 


professor  of  Tokyo  university 


flaki  Takata,  whose  name  irt  is  long  known  to  t-be  hematologists  of 

entire  world.  Slocifiod  aoientiat  openrrd  -by  it — in  1 9-36  tire  ingenious 

dMtvMtU  Ly-lim  !n  Hires'  , 

diagnostic  reaction  of  the  blood(f*^which  was  Huouqb^Severa  1 
CVm  ■'</<* -*iP 

eu  mmer/yea  rs  customary  in  all  world. 


* 
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Page  78. 

Using  simple  chemical  reagents,  Talcata  -it  learned  to  find  the 

quantitative  indices  of  the  process  of  the  flocculation  (subsidence) 

of  the  proteins  of  the  blood  - albumins,  and  with  the  aid  of  this 

reaction  to  determine  the  stage  of  the  development  of  the  ovarial 

cycle  in  woman.  Albumins  are  present  in  the  blood  in  the  form  of 

coH.oid.  In  test  tube  they  fall  out  into  flakes,  "flocculate”; 

^ therefore  the  newly  flfte.n  reaction  Takata  i-t  call/»a«ed  reaction  F. 

Since  reaction  f depends  on  the  activity  of  ovaries,  even  in  healthy 

at  j 

woman  it  gives  in  different  time^  different  indices.  In  man  these 
indices  are  much  more  constant. 


The  organic  colloids  of  the  blood  - formatioi^educati on^are 

unstable.  They  are  destroyed  even  from  we^rf^physical  effects,  and 

reaction  t belongs  therefore  to  the  complex,  sensitive  tests,  which 

require  most  severe  satisfaction  of  stable  experimental  conditions. 

Before  daring  to  recommend  this  fine /thin  reaction  for  the  mass 

medical  practice,  r'ffedantic  and  scrupulous  in  scientific  work 

K**  iS  j 

Jaka-ta  decided  to  preliminarily  verify,  <rs  w4.ll  inf  luencej;  the  course 
of  reaction  ^different  effects. 

In  1936  the  scientist  of — treg^mriiags  to  daily  conduct  research  of 
the  blood  for  the  reaction  ef-  F.  Donors  in  experiments  agreed  to  toe 
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associates  and  the  colleagues.  Among  them  the  doctor 


Hatashita.  No  one  could  foresee  then,  that  Hatashita  in  voluntary 
donor's  role  it  is  necessary  -te  remain  not/day  and  not  month,  but 

fat  1 

wh-el-e  nineteen  s»HHt«r/years!  "Without  vts  selflessness,  4-fc  .s-pe-alt-s  now 

r~\ 

.Naki  Takata,  I would  not  know  how  to  bring  *«•  research  to  successful 
result 


tU. 


. y 

;ing/ on 


What  did  occur?  Why  »hits  did  » ight-cn  - itaelrf  checking/one 

£*  ? 

diagnostic  reaction  of  the  bloody  But  happened  unforeseen!  During 

Lr*o  ^ 

January  1938  with  the  reaction  of  flocculation  wor-e  connected  t-he 
strange  incident:  suddenly,  without  tbe-fvisible  reasons  it  began  to 
-ft««/rise  Jn  t he  pimple  tel  y healthy  men.  Mass  asymptomatic  epidemic 
in  Japan?  Reliable  bas  is/ba-s-es  for  such  suspicions  ware— no  fc,  and 
Takata  was  lost  in  guesses....  But  meanwhile  the  blood  serum  of 
the  men  behaved  in  laboratory  in  the  manner  that  earlier  behaved 
only  serum  of  the  female  blood. 


Changes  in  the  blood  never  are  causeless,  already  in  this  Maki 
Takata  was  confident.  But  if  reason  lies  not  in  the  organism 
itself,  then  it  means^itCoutside  it.  Somewhere  in  the  environment? 
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Dependence  of  reaction  f on  rise  and  sunset,  i.e*,  on  the  position  of 
the  Earth  relative  to  the  sun  (per  Takata) . 

VI.  Reaction  F,  coav.  units.  2.  rise  of  day. 
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And  Takata  began  searches  for  the  mysterious  reason,  which 

Cml ^ 

suddenly  destroyed  the  g-uiot  ran  of  reaction  F.  Beginning  f-rora  May 

hi 

1938  ±f  in  Tokyo,  and  its  colleague  Muratsugi  in  the  city  of  Kobe 

JU~ 

several  times  during  day,  beginning  with  sunrise  pdracred  reaction  f" 

4*u>  ' 

'they  followed  thotre,  a-s  it  changes  during  entire  day. 


It  is  easy  to  say  "external  reason".  But  jlstMo  find?  From 

\o(J  j ^ 

what  to  begijn  searches?  Finally  to  organism  can^/inf luence^  Everything 


a-nythijjjg.:  i^ve-r,  t-he  cold,  rain,  the  illumination,  trtre  elevated 
pressure  of  atmosphere  and  so  forth,  not  to  mention  changes  in  the 
mood,  agitations,  etc.  Any  disturbance/br eakduwuy  in  the  course  of 
experiment  also  can  change  the  final  readings. 

It  was  necessary  somehow  to  narrow  6 quantity  of  the  possible 

reasons,  to  exclude  immediately  from  suspicions  everything  , lehat  -be 

AM* 

managed.  ^Takata  developed  the  plan/layout  for  experimentation.  The 
blood  is  taken  daily  i-fr  the  same  hours.  The  donor  and  the  laboratory 
assistant,  which  takes  the  blood,  electrically  are  insulated  from  the 
Earth  by  glass  or  porcelain  insulators  (these  conditions  iTT  had  to 


observe^ai*^ 


&&ri. 


enters  themselves). 


A O Jr#{  i^r 

For  chechi-ug  the  blood  UoJ/onthe  Earth,  underground  and. 
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finally,  above  tha  Earth:  in  laboratory,  in  pressure  chamber,  in 
shaft/mine,  on  aircraft. 


When  after  a lapse  of  the  half  a year  Takata  and  Muratsugi 
compared  i-t«  readings,  to  their  mutual  surprise,  the  curves  of  the 


course  of  reaction  f in  different  cities  simultaneously  they  turned 
out  to  be  similar  ! First,  reaction  f had  well  expressed  daily 


variation.  For  6-8  minutes  to  sunrise  it  suddenly  increased 
approximately  by  20o/o  ! 


Page  80. 


(We  are  speaking  about  the  astronomical^calcu lated  tetg^ie/ moment  of 


sunrise,  and  even  if  the  eastern  part  of  the  horizon/tevel  is 
enclosed,  for  example,  by  mountains,  due  to  which  the  sun  shows  only 

dUA  /ft a ' c 4 ( 

irft-t-be  hour  after  its  rise  above  the  horizon,  then  matter 


is  not  changed) . During  day  the  reaction  f continued  to  gcaw/rise. 


but  soon  after  sunset  it  gradually  decelerated-  The  daily  variation 
of  reaction  f did  not  depend  on  thirt^was  located  -een  on  street  or 
within  stone  housa,  did  paag^thunderstorm  or  tfe  -et-ood  fog. 


i. 

Uptift  en  aircraft  increased  reaction  c with  an  increase  in  the 

JdUitLuf 

height,  at  which  is  taken  the  blood.  Takata  solved,  that  here 


manifests  itself  not  the  action  of  the  lowered-/ reduced  atmospheric 
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pressure,  but  the  effect  of  the  sun,  since  in  pressure  chamber 
decompression  did  not  produce  change  in  the  reaction  f’. 

During  solar  eclipses  both  f ull/total/complete  and  partial, 
decreased  the  reaction  f.  In  this  case  the  blood  almost  instantly 
reacted  to  eclipse,  to  changes  in  the  intensity  of  floe  of  solar 
radiat  ion. 


The  passage  of  the  large  groups  of  the  sunspots  throu gh  the 
central  meridian  of  the  sun  almost  always  was  accompanied  by^pl  if  t 
of  reaction  f. 


Thus,  again  the  culprit  of  the  biological  disturbs no e /breakdowns 

Ur+-o 

in  the  human  organism  this  time  reodec/shmred  the  sun  ! 


Changes  o Sr  the  reaction  r with/rise  and  sunset,  and  also 
depending  on  geographic  latitude  indicated  that  the  effect  on  blood 
flows  directly  from  the  sun. 


Repeated  experiments  ever  more  fastened  confidence  ATa  kata  in  the 

■/•  / 

fact  that  the  blood  reacts  oe  the  sun  uncommonly  sensitive,.  "It 
feels"  not  only  fJr«sh/ bursts,  explosions,  appearance  on  its  surface 


of  new  spots,  the  passaqe  of  the  spots  through  the  central  meridian, 
but  immediately  in  its  own  way  even  cwll-  each  appearance  and 
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t-J»«  disappearance  of  heavenly  body. 


A. 


Which  part  of  the  solar  spectrum  is  bioactive?  - asked  itself 


<S£Ten  tist.  The  blood  i-e-  "perceived”  the  presence  of  the  sun  even  when 

its  world/light  did  not  reach  into  laboratory.  Penetrating 

ftU*.  •*£. 

eiriSsitm/radiations?  - in  the  conventional  opinion,  » Kln',Vc  ' 

M' 

catmosphere.  Corpuscular  radiation?  - "it  is  scattered  and  is  lost  to 
the  atmosphere.  Ra diova ves?. . . 


Page  8 1. 


*****  ULt~J  Hms 

In  order  not  to  guess  to  infinity ^^-tFVh'at~heFe~lirat-taj , 

e 

professor  Takata  started  th-e  new  study  of  reaction  f.  He  began  to 


n fa [t.  JCt ./  \r> 

check,  as  a_££*c ts  its  course  separat  e!  y MAc4.fi/fTght Hie  ultraviolet 
ravs,  t-he  radio  waves,  and  also  soft  and  hard  x-rays  with  wavelength 
£from  0.1  to  0.07  Angstrom,  gamma-rays  and  neutrons. 


.kt 

is  how  l t itself 


M 


This  is  how  i t .itself  formulates  conclusions  from  it«' almost 

twenty-year  old  investigations  in  letter  to  the  authors  of  this  book: 

"l^e  investigated  the  "reviving  radiation"  of  the  sun  for  19 

jsummar/years  every  day.  There  are  no  doubts,  that  this  radiation 

satisfies  all  requirements  in — crdoe  to  be  u described  as 

dA'>Cc**Md( 

<fiewly  open-  effect  of  solar  radiation. 


.£"  _ 
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There  are  no  doubts,  that  solar  radiation  contains  tJ^e  new 


component,  characterized  by  the  powerful  penetrating  power  and  the 
powerful  ionizing  effect  on  human  body,  i.e.,  by  tb«  expressed 


biological  effect. 


All  living  on  the  Earth  people  without  exception/£ttarina±=ion  are 

bU, 

subjected  to  the  influence  of  this  form  of  radiation,  -by  source  of 

;s 

which  at-e  the  sun.  This  radiation  cannot  be  revealed  by  purely 

A 


O'* 

physical  methods.  It  M-  is  possible  t-r  measur  e^on  ly  with  the  aid  of 
reaction  in  blood  serum. 


By  the  way— of  the  irradiation  of  man  by  this  form  of  radiation  - 

4 


the  "fourth  form  of  solar  radiations"  - occurs  t-he  noticeable  "vital 
ionization",  whica  can  be  measured  by  reaction  Measurement  of  this 


vital  ionization  became  possible  with  the  aid  of  the  irradiation  of 
&&  ,-r, 


ray/beams  (X-rays),  by  gamma-rays,  neutrons,  even 


tUtA'dx^ 

tutrinqjfrom  atomic  reactor.  Therefore  it  was  solr^e4>  that  the 


body  by 
ne 

nature  of  this  mysterious  e mission/radiat ion  must  be  similar  to  the 

. ! The  n actually 


neutrino  emission/radiation, of  the  active  sun  . 

y 97  A ^ 

isfliving  sundials".  A.s_perul iar  scientific  commentary  to  conclusions 

I br-.  y .'  log  ) 

of^Takata  t he  investigation  of  another  hematologist  - Soviet 


physician  N.  A.  Shul'ts.  Independent  of  Takata,  Shul'ts  arrived  at 
very  similar  conclusions. 
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re  physicians  as  has  already  been  spoken,  it  is  customary  to 
assume  that  the  blood  was  constant  -try  its  cell  composition.  The  norms 
of  the  content  of  cell  oeil/element s xjl  t-he  cubic  millimeter  of  the 
blood  for  ^ conven  ience^ven  printout  on  tHte-  laboratory  forms. 


Jr 

‘Deviation  from  these  norms  is  est^-maleTl  as  tbe-  alarming  symptom  of 
the  appearance  of  some  disease. 


Page  82. 


This  is  what  wrote  in  journal  "laboratory  matter"  N.  A.  Shul'ts  in 
1960:  "Recently  on  the  pages  of  journals  increasingly  more  frequently 
is  noted  the  discontinuity/interruption  between  the  taken  normal 
indices  of  the  blood  and  observational  data.  Changes  in  the  picture 
of  the  blood  in  essence  concern  the  j&a^e/cells  of  ^ white  series, 
absolute  number  and  the  percentage  of  their  forms.  Unfortunately, 

^ fen  , Lr 

special  research  on  this  phenomenon  irf" conducted  altogfethe r only  ter 
fij  y e«/\$  fit*" 

the  extent/e4ongjfrtion  several  dozen  plumb  hob-.  On-  data,  that  relate* 

4*  iit~e  '<*  J>  JO** 

the  end  the  XIX,  centiuries,^tJne  leukocyte  ca.no  in  n or*m  -en 


350-500  erythrocytes.  Since  jl  quantity  of  latter  in  healthy  man  was 
Soooooe',  the  jiorm  of  a quantity  of  leukocytes  were  considered  8 000  - 

Lo.kL: 

12  000.  Thxaug^  twenty  summer/years  this  Qjiiiaxjtl  decreased  to 

U>+) 

10  000.  Before  the  Second  World  War<dform  woee-considered  6 000- 
1oo£> , and  now  we  frequently  encounter  completely  healthy  persons  ^T-om 


4 000  and  even  2 000  leukocytes"  *. 
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FOOTNOTE  » N.  A-  Shul 


FOOTNOTE 


L Jo.  bondivu  1 

'ts.  Laboratorroy e delo,  No.  2,  1960. 


Iliiat^llie  reason  for. such  unexpected  shifty^shears?  In  order  tc 


explain  it,  N.  A.  Shul ' ts  ,/livirng  and  who  works  in  Sochi,  for  the 

bU-f 

extent/®ieirg^tr«n  of  several  £JMH»«47/years  daily  -fT  took  th-e- analyses 
of  the  blood  of  the  "basic”  inhabitants  of  city.  In  the  period  of  the 
maximum  of  solar  activity  in  1957  the  content  of  the  leukocytes  of 
the  blood  in  different  people  began  to  decrease.  N.  A.  Schulz 
gathered  and  processed  300  thous.  analyses  of  the  blood  of  different 
persons,  carried  out  in  the  laboratories,  which  were  frequently  being 
located  at  a dista nceirhousands  of  kilometers  one  from  another. 


After  generalizing  data  of  several  countries  (USSR,  Italy, 
France,  Belgium,  England,  etc.),  N.  A.  Shul’ts  re veal^m^rcted-  that 
an  increase  in  tha  number  of  chromospheric  flares  on  the  sunr^anof 
<i^pearance  of  violent  protuberances  almost  everywhere  lead  to  a 


characteristic  change  in  the  picture  of  the  blocd,  to  a decrease  in 
the  leukocytes  with  a simultaneous  increase  in  the  content  of 
lymphocytes.  In  the  period  of  solar  ejections  the  state  of  the  blood 
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A 

hat,  tl 


jy 

Cvery  distantly  Fem-ied^-That,  that  is  observed  after  radioactive  or 

nuclear  irradiation.  The  degree  of  these  changes  is  dissimilar  in  the 

blood  of  people  and  animals  in  different  geographic  latitudes.  With 

sluuA*-* 

approach/a pproximrt ion  to  poles  it  is  brighter,  i.e.,  the  blood  more 

hta. 

powerfully  reacts  to  an  increase  in  the  solar  activity.  In  iis 

J '•» 

equatorial  zones  c-e-irpl^Tery  they  do  not  no-te.  This  is  completely 
\<*f  out  sAmxs 

explainable:  titan  nearer  to  (poles,  facta  -sharper  and  more  distinct 
are  exhibited  the  influences  of  cosmic  and  corpuscular  radiation  and 
magnetic  perturbationjL 


Page  83. 


t&y 

5 f'ti 


It  is  known  that  in  the  region  of  poles  P'terrestr  ial  sheathing/skin" 

- the  atmosphere  - becomes  especially  farae/thin  a nd (penetrated 

cosmic  radiation.  Most  sensitive  to  changes  in  the  solar  radiation 

AU>ir 

turned  out  to  be  precisely  leukocytes,  the  very  " jat/react i ve" 

USUjcJ) 

ea-ge/cells  of  the  blood.  Erythrocytes,  as-ensurwtg  the  constancy  of 
the  internal  medium  of  organism  and  supply  of  c*g«/cells,  are  less 
sensitive  to  perturbation  on  the  sun. 

Beimg  ”5ased  on  the  observations  of  N.  A.  Shul'ts,  hematologists 

they  decided  to  reexamine  the  existing  norms  of  the  cell  composition 

of  the  blood.  However,  N.  A.  Shul'ts  was  opposed  to  this  reform.  He 

S '* 's'  t+* 

asserted  that  this  question  is  i^'complex  which  a aimed — it  must  be  bn 
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So&vulJ.  t*.  cJU^~ 

(e~~ col  la  bora  tion  with  th-e  geophysicists.  In  order  to  reexamine 

norms,  would  be  required  several  summer/years.  And  finally,  when  it 

tAAL*P 

would  be  completed,  leukocytosis  again  would  cx*«4.  either  upward  or 
downward. 


N.  A.  Shul'ts  is  convinced,  that  the  blood  of  healthy  people  is 
subjected  to  “the  continuous  changes,  which  depend  not  only  on  the 
internal  state  of  organism  and  influence  of  environment.  In  the 

A 

d5m¥5n/general/tote4  complex  of  the  influences  of  environment  ft 
change  _p£-thre  solar  activity/indisputably  capably’  of  having  a daily, 
hourly,  even  second-by-second  effect  on  the  processes,  which  take 

j 

place  in  the  blood  and  the  hemopoietic  or  q an/controls. 


Heather  No.  4. 


l&f 

On  one  of  the  populous  beachies  of  Sochi  almost  noa-e  the  blue 

sea  was  arranged/white  ij^pe l l u px i BT9  B y house.  Its  only 

inhabitant  is  a magnetograph.  The  instrument,  which  records  the 

fluctuations  of  the  strength  of  terrestrial  magnetism,  arrived  here 

recently  from  Pulkovo  observatory.  The  Pulkovites  acquired  by  the 

new,  more  advanced  equipment,  and  the  old  ^aagnetograph,  which/TTttle 

iuii  V 

worked  on  its  to  ocntur yv^fives^fts  century  infhealth  resort  coat*-©!. 
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"i«ks~on  the  dti wing  paper 


The  large  part  of  the  tine  it  le isurely  'iirtrs-on  the  driving  paper 
tape  tAe  even  line,  not  causing  anyone  any  special  alarms.  But  from 
time  to  time  instead  of  the  straight  line  on  tape  appear  zigzags, 
which  gradually  increase.  These  signals  atiuut  the 
ap proach/a-pproximartron  of  weather  No.  4. 


Page  84. 


And  although  from  beach  reach  the  merry  excla 


mations^  recti s 


glitters  by  solar  ghost  images  and  the  surf  almost  noiselessly  licks 
the  edge  of  shore,  ±he  physicians  already  know;  44  is  mowed  magnetic 
stormcT  All  cnr^ssr,  fi  y per  tonics  and  neurotics  must  immediately  pas«- to 


a- 

th_e  si 


to  obtain  in  advance  medicines,  not  to 


be  overloaded  by  water  and  solar  procedures,  in  a word,  to  avoid 
completely  probable  within  the  next  few  days  angiospasm. 


Several  years  ago  Sochi  health  resort  coj»-t-r©l  but  to  the 
initiative  of  N.  A.  Schulz  andAN.  V.  Romenskiy 'sj  main  therapeutist 


for  the  first,  time  in  our  country 
maintenance  vascular  crises,  i 


le  mass  preventive 


crises,  infarctions  and  other  aggravations. 


connected  with  solar  flares.  The  medical  service  of  the  sun  in 

advance  ptfijtent/wa rns  all  sanatoriums  about  the  solar  storms, 

CsJUbJ 

conditionally  nnred  weather  No.  4.  After  obtaining 


on/warning,  the  physicians 


manage  to  be 
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prepared  for  solar  attacks. A- 


However,  the  medical  service  of  the  sun  arose  for  the  first  time 
not  in  the  Caucasus,  but  in  France,  in  the  efflorescent  health  resort 


not  in  the  Ca 
(city  t ^ Hh.ce, 


long  before  the  Second  World  War  .(Happened  t -his  thus 


iijL'd  -L. 


The  physicians  have  long  already  noticed  one  lav,  -for  long  not 
obtained  t he -ex-pta-trat^on:  -t-he  patients  with  acute  diseases  appear  in 
office,  as  a rule,  d«rlTT9  tvo-three  days  in  a row.  It  was  noticed 


also,  that  the  assaults  of  severe  pains,  different  kind  of 

It 

3 


indispositions  in  the  patients  begin  approximately ^s^m^lta  neously. 


regardless  of  tjie  foot, — under  whioh  conditions<ctTT5y—riTe.  When  the 
physicians  pns’sred  taking  into  consideration  _of  the  aaaa  ult a of 
stenocardia,  aggravations  of  the  neuralgic  pains  and  other  symptoms, 

•A 

it  was  reveal/dot  oct/erpoaed,  that  they  are  observed  during  two-three 
days  and  then  suddenly  cease  for  some  period  of  time. 


I*** 

The  same  picture  i-t- demonstrated  to  t-h«  physicians  an  d -%4we 
statistician,  of  sudden  deaths.  Thrdrs  periodicity  of  diseases, 
aggravations  and  mortality  had  long  ago  -feeeit  hjtr  already  been 
aieewssed  in  the  scientific  medical  corporations  of  the  different 
countries.  The-  4tt  empts  to  find  Hre  relations  hip/e-at4o  between 
jm  healthy  serie^and  meteorological  changes:  -hy  temperature,  b-y— tdre 
fluctuations  of  air  humidity,  hy-the  velocity  and  direction  of  the 
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wind,  fcy  lightning  discharges  - they  turned  out  to  be  unsuccessful. 


Page  85. 

these  phenomena  rarely  were'  co ordir*4t e d and  in  no  way  covered  the 


number  of  agreements,  which/synch 


\J6*T 

ronously  noted  on  Hie  large 


enoraous 

spaces  of  the  eart h/g round , in  the  places  distant  froa  each  other, 
where  the  weather  was  coapletely  different.  It  was  necessary  to 


search  for  soae  other  reason  for  strange  "ua-heelt-hy  seriesjT  The 
**>**■  A S 

in  Alice  aided  -t-o  approach  itcelf-  the  explanation  of  riddle. 


case 


Unexpectedly  in  operation  of  urban  automatic  telephone  exchange 
they  began  to  appear  breakdowns-  With  careful  technical  inspection  it 
was  not  impossible  to  ee-v«a~l/detect  any  troubles.  Xheaitgh/^certain 
time  the  physicians  focused  attention  cn  the  fact  that  the 
interruptions  in  the  work  of  telephone  exchange  systematically 
coincided  with  an  increase  in  the  cases  of  the  aggravations  of 
diseases  in  many  patients. 

Tlre^greement s 7JT  the  disturbances  in  the  work  of  electrical 
equipment  and  physiological  disorders  in  people  were  so  obvious  that 
‘arose  the  assumption  about  ijuneratiron  by  t<be-ir  one 
common/ge*£ifli/*ot'al  reason. 
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ttlefAe' ie- 

The  disturbance  in  the  work  of  automatic  devices  on/) excha nges 
and  in  radio  communication  very  frequently  they  are  the  result  of  a 
sharp  increase  in  the  solar  activity.  If  interruptions  in  the 
operation  of  commu nica tion^connect ion  the^i^infpressively  do- coincide 

< -i  i 


with  the  aggravations  of  diseases,  irt  doesfnot  mean  that  the  sun  is 
guilty  tn  the  sufferings  of  the  patients? 


To  solve  this  question  again  a^4od  s tatist ic^£'_Utiliz  ing  vast 
statistical  materials,  A.  L.  Chizhevskiy  in  a series  of  works  it 
shoved  that  tjue  fluctuations  of  mortality  follow  more  or  less 
frequently  curved  spot-formation  process  on  the  sun.  In  the  years  of 
the  maximums  of  solar  activity  on  diagrams  jump  out  ominous  peaks; 
mortality  -irt  increases,  the  years  of  the  minimums  - it  decreases.1 

Alas,  Koz'ma  Prutkov  erred  when  he  said:  "Death  and  the  Sun  cannot 
fixedly  look  at  each  other"  ! 


FOOTNOTE  1 A.  L.  Chizhevskiy  also  devoted  his  attention  to  the  27-day 
periodicity  of  a series  of  statistical  data,  associating  them  with 
the  period  of  synodic  rotation  of  the  sun.  Later,  this  dependence  was 
confirmed.  END  FOOTNOTE 

By  the  1930*s  the  French  scientists  N . Faure,  G.  Sardu  and  G. 


Vallo  gathered  Hre  vast  material,  confirming,  that  the  passage  of  the 


*>* 

spots  th-eoug-h  the  central  meridian  of  the  sun  into  84o/o  of  cases 
coincides  with  sudden  deaths,  infarctions,  strokes  and  tke 
aggravations  of  the  symptoms  of 

these  scientist 

summer /years,  from  1922  on  1942,  in  a most  careful  manner f stud ied 
this  question. 


chronic  diseases.  ^It  is  necessary  to 


most  durtirg  twent 


fas 
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They  organized  in  France  the  "International  institute  otr  research  on 
solar,  terrestrial  and  cosmic  radiation"  - the  first  in  the  world 

h 

medical  service  of  the  sun,  which  sent  m»-  many  hospitals  and  clinics 

m 

bulletins  about  the  state  of  solar  surface. 


The  new  direction  of  investigations  found  among  the  physicians 
numerous  supporters.  In  dozens^hospitals  and  clinics  the  physicians 
daily  recorded  the  course  of  illness/sickness/disease  and 


aggravations  in  the  patients,  record/f i^ted^he  least  deterioration: 
excitation  and  insomnia,  decline  forces , pain  in  the  heart,  the 

StTTCTn, 


shortness  of  breath,  vertigoes,  etc.  Simultaneously  in  astronomical 
observatory  on  Mont  Blanc  and  at  meteorological  station  in  Mice 
^ conducted  daily  notations  of  solar  activity. 


W6*  UUuU 

Information  from  the  medical  institutions -entered  M>ctor*^ 
ict  odds,  who  gjiiiiCd’  the  tables,  oo ^tnnic a t in g data  on  the 


eenduct  odds,  who  gjurd-ed’  the  tables,  oo mnnic a t in g data  on  the 
frequency  of  the  cases  of  infarctions  and  strokes  af^er  several 
summe-r/years  to  A.  L.  Chizhevskiy.  Somewhat  previously  remarkable 
Soviet  physician-  statistician  P.  I.  Kurkin,  after  generalizing  data 
on  infarctions  and  strokes- after  several  &u*»e-r /years,  collected  in 
our  country,  also  gAnted-  to  theirr  A.  L.  Chizhevskiy.  Graphic 


comparison  of  the  materials  of  P.  I.  Kurkin  and  M.  Faure  again 

confirmed  that  the  character  of  the  curve  of  solar  activity  and 

course  of  vascular  diseases  are  extremely  similar.  In  such  cases  oJ^- 

/ / — ' 

statistics  the-y  say:  "the  closeness  of  cdJtSifnFteat^^a/connect ion  of 
th£-^  QrtL+b 


apub 

_two  empirical  curves  turned  out  to  be  very  lanrge". 


Subsequently  the  brothers  Duell  examined  200  thous.  cases  of 
death  from  the  diseases  of  brain  and  nervous  system  in  a series  of 
the  cities  of  Europe.  As  heliogeophysical  index  they  selected  the 
world  result  of  magnetic  perturbation.  (Geomagnetic  activity  follows 
the  basic  solar  disturbances).  With  it  they  collated  data  on 
mortality.  As  a result  of  the  calculations  of  the  brothers  Duell 

again  was  confirmed  the  fact,  that  in  the  days  cf  the  passage  of  the 

( 

sunspots  t-hroTrgh  the  central  meridian  of  the  sun  the  mortality 


reaches  maximum.  Are  especially  sensitive  to 
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disturbance/perturbations  on  the  sun  the  vascular  patients,  tte 
co^sr''sXcJfc^suff  ering  heavy  infectious  diseases  and  th«*  weakened 


chronics-  This  is  understandable.  Healthy  viable  organism  is  "system 
in  equilibrium  state".  The  stability  of  sick  organism  is  much  lover. 


Page  87. 


-rittrmrt-  it  is  sufficient  i-n- 

er-&er  to  play  during  illness/sickness/disease  the  role?"statting 
gear".  This  is  why  by  the  /earth/ground  - per  iodic  ally  gr-ev /rises  the 
mortality. 


In  certain  cases  of  small  . ft 


Experiments  with  ohemicml  tests  in  an  underground  grotto, 
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Of  course,  it  is  necessary  to  be  specified.  Mortality  first  of 
all  depends  on  social  reasons.  War,  poverty,  hunger,  anti-sanitation, 
exhausting  work  - here  are  the  reasons  for  premature  aorta lity.  But 

V 

illness/sickness/disease  and  death  is^phenonena  not  only  of  social, 
but  also  biological  order.  By  investigating  the*,  it  is  not  possible 
to  discount  the  biological  reasons:  influence  on  the  human  organism 
of  environment  and  this'  powerful  energy  factor  as  solar  radiation. 
There  is  no  doubt  that  the  medicine  of  the  future  will  focus 

r 

attention  on  modest,  convincing  curveJfgLdpfre,  constructed  by 

the  specialists,  who  studied  the  "Sun-Earth"  interconnection. 


For  the  extent/e44wvgat-ian  of  last  /I’m  t ter  ->  1 7 -amer/years 
Vladimir  Pavlovich  Desyatov,  I^ocen t of  Tomsk  medical  institute,  daily 
compared  Hre  cases  of  sudden  death  with  the  state  of  ionosphere,  with 
changes  in  the  solar  activity.  V.  P.  Desyatov  showed  that  Hre 
mortality  substantially  increases  into  the  first  three  days  after 
chromospheric  flare  on  the  sun.  ^^Vatef  ul  day"  V.  P.  Desyatov 
considers  (the  second  day  after  the  appearance  of  a fJrastr/burst . 
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Infarcts,  strokes  and  magnetic  storms  on  the  Earth  appear  not 
immediately  at  the  onset  of  spots  or  f-tasU/bursts  on  the  sun. 


Magnetic  storm  de 


everrv£e<r  ci 


on  the  average  of  26  hours  later.  The 


DOC  = 77160109 


page  -ao-  - 

/C,3 


intensity  of  storms  varies  within  the  limits  of  27  days,  i.e.,  is 
equal  to  the  period  of  the  rotation  of  the  sun.  Magnetic  storm  begins 
only-im  one  defrertrineth  place  and  -4s  spread  during  U-7  minutes  on  the 
entire  Earth. 


The  appearance  of  "uirtheeirttry  series^and  the  origin  of  the 

"fateful  days",  about  which  speaks  V.  P.  Desyatcv,  will  become 

clearer,  if  we  visualize  visuail y-^t h e picture  of  the  motion  of 

rvuvA~i 

corpuscular  flux  from  sunspot.  Let  us  compare  the  driving-  around  its 
axis  sun  with  the  rotating  lamp /oa-rrcrpy  of  beacon  or  prr>  j artsir.  in  the 

same  way  as  the  narrow,  and  pencil  beam  cf  fftmd/light  accomplishes 

oCCU*o  <v_ 

circular  motion  al-ong  dark  space,  it_pa«s«3  in  cuter  space  the 

comparatively  narrow  directed  radiant  flux,  emitted  aaatxlunspot  or  tke 

Coiflc 


region  of  chromospheric  flare- 


determined  time  intervals. 


when  spot  it  passes  tlvrotrgh  the  plane  of  the  central  meridian  of  the 
sun,  its  emission/radiation,  falling  perpendicular  to  the  surface  of 
the  Earth,  '-they  bombard*  it  with  its  corpuscles.  The  Earth  again  is 

n 

immersed  in  the  electric  flux,  which  moves  from  the  sun.  This  it 

lasts  a day  or  two,  not  more  ! Then  spots  or  protuberances  together 

erv^ 

with  the  sun  are  moved  further  and,  thus,  flow  is  deflect /diver ted  to 
the  side.  The  action  of  surplus  radiation  the  earth  ceases,  and 


planet  again  obtains  its  usual  portion  of  radiant  energy.  But  th-ws 


X 

(We  i 


the  spots  of  ejection  again  fall  into  the  plane  of  the  .central 

15  Jeow. 

meridian  of  the  sun,  and  the  Earth  they  begin  to  f irq^corpuscular 
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fluxes.  By  such  irregularly  is  realized  the  influence  of  the  active 
sun  on  planet.  It  is  not  surprising  that  its  living  world  answers 
these  effects  by  intermittent  reactions. 
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Letter  from  Kiev. 


Fates  of  scientific  problens  and  the  fate  of  people^dif f erent. 

JU  uAt 

lot I it  is/ important  tjiat  you  search  for,  it  is  important  tbfrt  you 

find",  wrote  Pascal. <■  ftie  rt-conveyg,  for  others  it  is  necessarv  to 
i UC  U/JUrtC-  0-K-  Cm--  rtt#/ 

overcome  unit-sawn  whence  the  taken — ob-st  c uct  ion's.  Heliobiology  d i.4-  n at 

-transpoE<4^ 


Page  89. 

Its  develo pment^frirre^THe^  Second  World  War.  It  inhibited  the  rate 
of  investigations,  it  destroyed  scientific  contacts,  it  interrupted 
conaunicat ion/ooniiectl un-s  between  the  scientists  of  the  different 
countries. 

In  the  USSR  after  war  little  wb&-w«s  occupied  by  fcb«-  searches 


for  the  theoretical  proofs  of  the  influence  of  solar  activity  on 
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biosphere,  but— by — fcbe  experimental  sea-rr^res  for  such  proofs  airfl 

^IsfLdULu 

coayielretyJ  no  one  art'  was  occupied.  Solar  interferences  (Sometimes 

dM* \***ajuL  tyltuSJaL**. 

thomoel-ves  "de^larod  » hmit  itsnJf"  by  scientist.  For  example,  in  the 
experiment  of  t-he  doctor  of  the  Medical  ^Sciences  Anatole  Kuz'nich 
Podshibyakin  the  sun  was  mi-xed  unexpectedly j/Wol***  ' 


. Podsh  ibya  kin  is  an  electrophysiologist.  The  ob-gect/su  b ject  of 

h*>  <1 

rt-s  investigations  is  skin  (according  to  hia  - tire-  forgotten  by  the 
physiologists  organ/control).  Skin  wi-il  beax^  in  organism  many 
physiological  loads.  It  picks  up  signal  out  of  external  world,  it 
regulates  the  temperature  of  body,  shields  organism  from  traumas  and 
microorganisms.  Through  skin  are  discarded  tire-  waste  substances,  in 
it  are  foraed  the  hormones,  the  skin  protects  organism  from  drying**^ 
finally<ls  the  org an/eontTo-1  of  electroregulaticn. 


Changes  in  environment  affect  us  through  skin  coverings.  Skin  is 

md<ia  1*aP 

developed  from  the  same  iaeirpireTrt  leaflet , from  which  are  formed  the 
‘ sense  organs:  smell,  view,  audition,  interorgan  nervous 
cxaaunieatitTn/c onnections  an  appar atus  of  “contact  reception". 


During  the  damage  of  internal  orga ^controls  without  fail  begins 
damage  of  the  skin  coverings:  each  of  them  had  in  skin  as — ttreir 


the 


representati 


[Peopie^liedicine  have-  already  have  long  utilized  / 

stiaulation  of  the  determined  point/it-ems  of  skin  for  therapeutic 

target'/pur  poses) . But  the  reflexes  of  internal  organ^controlsr  which 

1 
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cause,  in  the  opinion  of  I.  P.  Pavlov,  skin  disturbances, 
unfortunately  are  not  utilized,  until  t low,  in  diagnostics.  Ifc-ie-  litre 


precise”^  tsdw  physicians 


ilized,  until  now,  in  diagnosti 


those  signals. 


vhich  the  skin  sends  during  illness/sickness/disease.  If  the 
physiologists  laster  the  methodology  of  determining  skin  changes, 
then  the  arsenal  of  diagnostic  agents  considerably  will  be  enriched. 

Jl 

I-  P.  Pavlov  with  regret  state/ostablifihed  that  in  this  field  of 

t&  JU-o 

knowledge  is- an  evelf  enormous  gap/ spacing-. 


Attempting  to  decipher  skin  signals,  A.  K.  Podshibyakin  i-t  began 
to  investigate  the  static  electric  potentials  of  skin,  in  abbreviated 

bt  9 w 

form  STEP.  In  1950  j-t  published  tire  work,  in  which  it-  showed  that  in 
the  places  of  the  entrance  of  the  nerves  into  skin,  which  it 
ca  11/uamed  the  "active  points  of  skin",  skin  processes  they  -q*  at 
completely  different  physiological  level. 


Page  90. 


In  t4e  healthy  person  the  interrelations  between  the  active  points 

are  completely  specified.  At  the  active  points  of.  the  value^of  STEP 

7 

they  have  approximately  identical  value.  But  intense  processes 

(normal  or  unhealthy)  in  organism  change  picture.  One  or  several 

poinfc?*±tTeis  they  begin  to  differ  in  the  value  cf  STEP.  The  definition 
* Ac* tM*** 

of  changes  varies  depending  on  the  sturrpfTess  ~bf  unhealthy  process. 
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Scientist  proved,  that  the  STEP  is  possible  and  it — is  necosaagy  to 

5^  J L*i* 

utilize^  for  the  setting  of  diagnosis.  Bur ing-f-he  damages  of  the 

heart,  for  example,  -af  -a  changed  in  the  STEP  they  are  observed 

comp fife-tely  distinctly  the  second  and  fifth  intercostal  points,  at 

C^VKt>v 

four  points  on  the  anjg4re»  of  blade.  There  is  a definite  dependence 

between  the  skin  and  the  liver,  the  brain,  the  spleen,  the  appendix, 

the  womb,  etc.  During  hypertonic  illness/sickness/disease,  for 

example,  with  the  sclerosis  of  the  can  Lai  11  of  the  brain  of  STEP 

noticeably  it  changes  at  the  points,  connected  with  the  tight 

temporoparietal  division  of  brain.  A.  K.  Podshibyakin  A-t  was 

pocoitrle fusing  his  own  procedure,  to  establish/lnst-all  diagnosis 

even  before  the  appearance  of  explicit  si^n/criteria  of 

fLw  Cy 

illness/sickness/iisease.  So*  in^'twelve  month  child  STEP  ttrey 
signaled  the  beginning  of  pneumonia -for  four  days  t.<y  the  fluorcscopy 
of  l'tgirtr/lungs.  But  scientist  tortured^Tiought,  which  remained 
incomprehensible;-^^  in  different  years  average  value  of  STEP  varies 
at~-4. he  whole  contingents  of  the  people:  stops  first  above,  then  be±ow 
"norm".  Solution^ rri ved^almost  "randomly".  On  how  this  occurred,  A. 

K.  Podshibyakin  wrote  in  his  letter  to  the  authors  of  this  book:  "... 

s by 

yntS  1954  experimental-design  shops  with  my  participation  (the  first 

time,  and  in  1960^econd  time  they  constructed  for  me  instruments  for 


;ime  they  constructed  for  me  instruments  for 


flee  measurement  of  static  electric  potentials.  During  checking  it  was 


-lee  measur 


expial he'd  that  with  the  full/total/complete  conformity  of  calibration 
the  instrument  of  lVYP.g  ag  higher  values  of  electric 
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potentials,  than  the  instrument  of  model  1954.  Without  producing  -the 
comparisons  of  instruments,  I came  forward  di?1^  pg  *rrrf  1 1 frtfrrn  and. 


»on  and. 


embittered  to  the  fact  that  the  shops  inaccurately  fulfilled  my 

order,  asked  special  checking  of  each  and  every  instrument....  TcJ 

\ *b  T 

1960  I finished  tire  monograph  eighteen  «T  printed  sheets,  frt 

SuirtutW 

ret-arned  it.  It  was  accepted  for  press  under  the  condition  of  the 


correction  of  some  small  imperfections. 


7/ 


Having  before 


itobl-r  *■  materi 


al  about  the  values  of  static 


electric  potentials  I it  noted  that  their  value  during  the  years 
1947-1949  were  abda£e  in  comparison  with--! — it- noted  that  their  vaJ 


iparxson 


with  1953-1954. 


During  the  years  1 957-1958  ai  the  valu^of  potentials  t hey  were  a lfeve 
than  ini»  1954.  Affected  by  this  revolution  of  events  * removed-hook 
monograph  from  press.  Into  1962, ^ren  into  1963  all  my  thoughts  were 


directed  toward  the  explanation  of  the  reasons  for  this 


incomprehensible  phenomenon.  In  1960  it  was  revealed  also,  that  the 


positive  effect  on  therapeutic  stimulation 


by  b anTs , musta  rd 


plasters,  novocaine  blocfk  one  should  expect  at  the  values  of  STEP 
■ore— than  25  mV.  (1  y recommendations  also  turned  out  to  be 


unsuccessful.  The  negative  results  during  the  years  1957-1960  were 

a*  4? 

observed  with  values  30-50  mV. 


It  was  necessary  to  again  repeat  the  series  of  observations 
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■JUalU, 

where  I conducted  theirr  ten  years  ago.  On  the  students  of  sauildli-un 
camp  it  was  possible  to  explain  that  STEP  can  rise,  also,  without 
weather  changes.  As  early  as  in  1949  I noted  that  the  appearance  of 

tfee  girls  and  women  causes  sharp  shif t'U&ke^'CS  in  the  value  of  STEP.  I 

diuJUJ  is 

solved-,  that  this  is  connected  with  t'he  electrification,  which  -rt 

of  X 

createa<the  female  silk  -irnwm,  which  leads  to  *cc  using/ind  uctions.  ft 

r»»der/showed  curietniy.  Elimination  of  the  wcten t-he  students, 

Hre  nurses,  the(^Fysic ians  - gave  calmer  background  with  ( 

ruu  A. I te  -<?  ^ r--“  r~t*~  J 


measurements.. . . 


£UW  M- 


IWf  observations  I carried  out  in  to  the  pine  forest,  where 
there  is  neither  radio  nor  electrical  interference.  However,  even, 

this  did  not  bring  the  desired  results.  STEP  continued  to  change  with 

<) 

incomprehensibly  fxrrm  and  outside'j/any  .coarmtniica'tTOir/connect  ion  with 

**^*£-1’  fC*jus*A ' ^ flrn*^ 

samet4-ing/^fo  me  known.  Especially  in  separate  persons.  C-om t tire 

£ 

autumn  or  ttre-  winter  of  1963.  Accurately  I do  not  remember.  In 
library  completely  randomly  to  me  to  eyes  caught  Yu.  Vitinskiy's 
book:  tire  "forecast/pr  edict  ions  of  solar  activity".  Randomly  I 
focused  attention  on  series  of  tbe-num  ter  s , which  there  were 


registered  as  Woolf's  numbers.  It  looked  and  estimated,  that  my 

_T  +uuT 

potentials  changed  analogously.  Immediately  wecc  extracted  all  the 
available  in  library  monographs  about  the  activity  of  the  sun.  Among 
them  cjHhgdrt  professor  A.  L.  Ch izhe vski y 's  book.  Gladdened,  I began  to 
compare  values.  The  mathematicians  from  the  institute  of  cybernetics 
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of  the  Academy  of  Sciences  of  UkrSSR  aided  me  in  this.  They 
calculated  the  coafficient  of  correlation,  which  turned  out  to  be 

•h> 

equal  to  0.86.  It  was  necessary  to  apologize  ilsaXf  before  the 
engineers  and  to  study  completely  new  for  me  question. 

St ctA 

S2__higli  a^aegree  of  correlation  caused  in  me  natural  biological 
skepticism.  What  this  does  mean? 


Page  9 2. 

C^jlJ  it  Ma^Mc  rni!***. 


subject  to  review?  Wha^V  Trtriclr  mean^,^any  medical  procedure  must  be 

cn*J~ 

g*“ven  into-  conformity  with  the  state  of  the  sun?  It  doea  e-mergo-,  that 

, i<v<.  tx*-t 

those  desi gjaarti on/ p urptrs^s  and  the  recommendations,  which  do— b&fit  in 

or 

the  years  of  quiet  sun  they  can  even  in  jure,  strengthen  pathological 
reaction  in  the  years  of  the  maximum  of  solar  activity? 


JMV 

('S’ke 


('Skepticism  -is— *y?  however,  became  to  very  rapidly  be  scattered 

during  the  study  of  question.  It  proves  to  be  that  there  is 

_co mm  unmeet  ion/conn  ect  ion  not  only  between  STEP  by-  Wolf's  numbers,  but 

also  between  sun  and  quantity  of  hydrochloric  acid,  ifsolat ed-  by  the 

mJHco  J 

stomach  of  dog  for  six  hours,  ^quantity  of  mineral  substances, 

,\JUuA 

obncludu^’Dile,  r>1  nn  provrn  to  br,  yes,  y-es  - it  depends  on  the  state 


of  the  sun. 
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True,  all  these  facts  mast  be  still  verified,  bat  in  their 

~fUi  i \ l*j 

authenticity  I am  convinced.  To  this  hy  ' 1 other  observations. 

Wolf's  numbers,  in  particular,  although  they  satisfied  the 

At 

astronomers,  reflecting  a qua-irtriTy  of  spots  on  the  sun,  i.  e.,  / 


astronomers, 

a6 

t'aeqree  of  hl"5 


^degree  of  h±"5‘  physical  activity,  do  not  reflect  the  density  of  energy 
flux  both  radiant  and  corpuscular.  But  indeed  they  in  turn,  exert  a 
substantial  influence  on  biosphere.  Therefore  I compared  the  acidity 
of  the  gastric  juice  of  dog  with  t,he  state  of  the  magnetic  field  of 


the  Earth,  depending  on  the  sun.  ft  quantity  of  acid,  which  Hr 
oe^fet^eA^Th e stomach  of  dog,  changed  depending  on  the  degree  of  the 
perturbance  of  the  magnetic  field  of  the  Earth. 

— 

And  f inallyr'c'ompletely  improbable  facts.  It  was  possible  to 

reveal/det4»ct/e_x£ase,  that  the  value  of  conditional  food  reflex  in 

dogs  depends  on  the  values, which  determine  the  state  of  the  magnetic 

field  of  the  Earth.  From  vertical  and  hcrizontal  components  and 

non  act *k* 

declination.  In  healthy  dogs  during  -blurre-d  disturbance/perturbations 

*ruJu**f 

and  even  magnetic  storms  with  smeot-h  beginning  the  value  of  the 
conditioned  reflex  increases  depending  on  «ir  increase  in  the  value  of 
magnetic  components.  During  powerful  magnetic  storms  with  sudden 
beginning,  as  a rule,  the  value  of  conditioned  reflexes  is  reduced. 


This  in  healthy  dogs.  In  sick  animals  under  conditions  of  14*e 
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experimental  disruption/sepaia  lioii  of  higher  nervous  activity  any 
increase  in  the  indices  of  geomagnetic  field  brakes 
conditioned-reflex  activity,  i.e.,  the  value  of  conditional  food 
reflex. 


Page  93. 


But  very,  perhaps,  improbable  turns  out  to  be  the  fact,  that  of  old 
"most  reasonable  and  circumspect"  dogs  during  magnetic  storms  wa"5* 
improved  the  so-called  differentiation.  You  remember  that  this  each? 
I.e.  dog  during  geomagnetic  disturbances  obtained  seemingly 

supplementary  energy  effect,  which  i-b  makes  it  possible  for  i-b  to 
make  a correct  selection. 


Thus  amL-fiJiti-re/all/Tiistory.  Everything — history-.  Everything 

cLml 

tli at  made  by  humanity  in  biology,  medicine,  chemistry,  the  rise  in 


productivity  of  work,  jrt  is  necessary  to  connect  with  the  activity  of 

iw*  ,’s  y 

the  sun.  And  these  ax-a  not^paradox,  but^need.  Without  taking  into 
account  o#-its  effect  on  the  life  of  the  Earth  there  cannot  be  the 
successful  progress  in  science  and  engineering.  Uiese  are  my  solid 

wuj  ***■*  **  J 

persuasions.  He'aitlrljy  then  I will  sign  [aT'anv  time  of  daysrC 

umXA  u 

Unfortunately,  I i.s  -still  e»a^4  hy  sa-gn-  with  this  problem  and.  to  me 

J >i  A>  Y*  b****yo 

as  physician  and  physiologist,  to  coagJjjcab%dTjrT>e  dismanTTe/sel^ected 
v*  Son-  £+r*A 

a*  problem  No.  1 "oel-ntae Be  ml  yn".  But  fact  remains  fact. 
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qJ^UaxJ) 

Everything,  min-ed  in  science  until  recently,  nust  be  reexamined  and 
connected  with  intensity  in  the  work  of  the  sun”  ! 


Here,  perhaps,  it  is  worth  mentioning  that  even  in  the  20 *s  A. 
L.  Chizhevskiy  with  the  support  of  academicians  P.  P.  Lazarev  and  A. 
V.  Leontovich  produced  about  three  thousand  measurements  of  the 
electric  potentials  of  skin  in  man.  He  establish/wrstaTT&d  the 
dependence  of  these  potentials  on  HoAlf's  daily  numbers. 


In  conclusion  let  us  add,  that  recently  many  special  journals 
reported^iscovery/opeJiig  American  scholarly  F.  Becker,  who  agrees 
with  with  the  works  of  the  Soviet  researchers.  E.  Becker 
revealy^et-ected  that  on  the  body  surface  of  fcfce  man,  and  also  other 
vertebrates  the  electric  potentials  were  distributed  in  a specific 
manner.  The  reason  for  their  emergence  he  considers  the  activity  of 
special  electrical  system,  which,  in  his  opinion,  controls  the 
velocity  of  propagation  of  biocurrents,  and  furthermore,  it  M~an vf rrs 
th-e  information  about  pain.  It  is  possible  to  assume  that  precisely 
this  system  reacts  to  solar  effects,  frftcr  being  formed- at — twilight 
coleu  of  evolution  as  control  system  in  the  highly  organized 
organisms,  S it  plays,  obviously,  only  auxiliary  role,  but  in  the 
life  of  primitive  animals  to  it  still  belongs  role  of  one  of  the 
primary  control  circuits.  In  the  process  of  evolution,  gradually 
becoming  complicated,  living  organisms  went  away  from  direct 
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dependence  on  the  sun. 
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•V* 

- (th< 


(It  suffices  to  recall  that  the  pigment  of  the  blood  - (the  brother  of 

lpg-tj>»£-x  (fC- 

chlorophyll;  hoimi,  we  do  not^reen  and do  not  redden  da-ring  the 

appearance  of  a so^ar^ray^bea-m)  . In  the  highly  organized  animals  the 
dependence  on  the  sun  became  less  intimate,  hojtowor,Cin  no  way 

disappeared.  In  later  a d-a prairie  stratif ica tion^the  physiologist  can 

* 

guafie  basis  - the  old  evolutionary  mechanisms  whose  existence  does 
not  cause  doubts. 


From  molecules  to  stars. 


"in  Italy,  in  the  ancient  city  of  Florence,  where  there  l^ntr 
ti-»e  bloomed  the  genius  of  Galileo  Galileo,  lives  and  works  professor 
Georgio  Piccardi.  In  the  summer  of  1964  professor  Piccardi  stayed  in 
Leningrad  and  at  conference  in  Pulkovo  observatory  announced  about 
his  works. 

How  interest  -the  Italian  chera ist/^of’tUe  astronomers  and 

««trophysicists?  Guest  described  tl*e-  simple  water  - H*0,  to  research 
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on  which  he  dedicated  more  than  thirty  su-m-mer/years  of  work,  and 

/Kcetu*J> 

about  how  with. the  aid  of  this  ordinary  substance  were  opened  rho- 
surprising  $«t?1?s,  far  emerging  -beyond  the  framework  of  chemistry.... 


Brussels,  Tuebingen,  Vienna,  Trieste,  Florence,  Kumamoto, 
Antarctica,  Madagascar,  whole  world  during  recently  the  past 
international  geophysical  year,  literally  was  converted  into  one 
chemical  laboratory.  The  scientists  of  all  specialties  on  the 
initiative  of  professor  Piccardi  on  different  meridians  and  parallels 
ware  pla-wu  daily  i-n-  the  same  hours,  fe-h-e  identical  chemical 
experiments:  they  followed  the  precipitation  reaction,  taking  place 
in  the  inorganic  colloidal  solution  of  oxychloride  of  bismuth  in 


water.  With  maniacal  persistence  the  people  every  day  c rt  hundred^ 
^housa  n<£{^fn 


housand*  (times  repeated  at  the  isolated  points  of  planet  gne  and  the 

n 


same  s pi 


simplest: 


exper iment. 


In  order  to  clarify  which  important  problems  tried  to  solve 

science  with  the  aid  of  these  experiments,  let  us  describe  simple 

\Sj  Ufrf 

experiment.  In  two  glass  test  tubes^imultaneously  irs  mixed  t«- water 
an  identical  quantity  of  substance.  It  slowly  deposits  on  the  bottom. 


Page  95. 


Precipitation  is  formed  faster  either  in  right  or  in  the  left  test 
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•S  cJ|4«MP 

tube,  although  reaction  conditions  are  identical  - this  chait-ee,  ie 
not  more  ! Now  ona  of  the  test  tubes  they  cover  by  fine-/thin  metal 
soee«w.  Picture  is  changed.  Approximately  in  seventy  cases  of  one 
hundred  reaction  rate  of  precipitation  increases  in  enclosed  test 

km*' 

tube.  This  irrefutable  proof  of  the  fact  that  t-he  chance  yielded 

u 

ptaee— orf-  regularity.... 


Which  conclusions  can  be  drawn  from  this  experiment?  First  of 
all,  that  on  rate  of  deposition  act  some  external  effects,  from 
effects  of  which,  apparently,  shields  metallic  screen. 

Lu{U  ~ ^ 

Which — these  are  reasons]?  £etM/Q.ight,  temperature,  pressure. 


humidity  remain  constant/!* 


.e.  It  is  necessary  to  assume  that 


the  reaction  rate  does  depend  on  some  other,  supplementary  ambient 
conditions,  for  example,  on  magnetic  field  strength?  Indeed  it  is 
known  that  the  metal  sccoo-ns  electromagnetic  waves.  The  state  of  the 
magnetic  field  of  the  Earth  in  turn,  depends  on  space  conditions,  in 
particular  on  the  activity  of  the  sun.  By  comparing  data  of  chemical 
experiments  on  the  observations  of  the  astrophysicists  and 

astronomers  during  the  prolonged  period  of  time,  it  is  possible,  t hart 

a 4»  : 

me-ans  to  obtain  (an swer/responae,  a-c-\is  perceived  on  the  Earth  the 
hi^f  penetrating  respiration  of  Kosmos.  But  i-a  order  to  approach 

-tt-aelf  these  "simple"  conclusions,  <^pfofessor  Piccardi  thay were 

raquir-ed  decades.  . 
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Since  there  is— » chemistry,  also.  cri<?r  to  this  ^a-y-,  it  vas 

considered  that  one  and  the  same  chemical  experiments  under  identical 

conditions,  at  any  tine  gives  identical  result  - constant. 

Insignificant  deviations  from  constants  the  chemists,  as  a rule,— 
iClUub^A  U 

relal-ed- bemuse  errors  in  experiment  itself.  But  Piccardi  once  it 

Xe 

doubted  the  reason  for  "annoying  inaccuracies",  f-t  doubted  the  fact 

(TYLO^C 

that  one  and  the  sane  reaction  -was— due,  other  conditions  being  equal. 


aV' 

ter  give  identical  result,  if  i,t  is.  carried  cut  in-  different  time. 

-Zc  etj 

However,  for  si nrl<ri.  doubts  in— it-  were  accumulated  ^sufficient-ty-ma-ny- 
basis/bases. 


Violently  developing  in  the  last/latter  decades  physics  and 

astrophysics  forever  put  an  end  to  the  representations  of  Kosmos  as 

of  speechless  void,  they  showed  that  Hre  outer  space  is  literally 

saturated  by  material  in  all  its  infinitely  diverse  manifestations. 

Put  between  the  Earth  and  Cosmos  there  is  nc  ba  cr ier/obsta cler  ! In 

,‘s 

order  to  appear  in  kosnos  not  only  there  is  no  iieerd  to  become 

» 

i ^4^*own  house. 


astronaut,  mt^evenr  to  emerge 
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Universe  everywhere  ! But  for  an  exper  inenter  this  means  that  in  the 
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strictest  experiment  we  monitor  tire—  on ly(  part  of  the  physical 

experimental  conditions:  temperature,  illumination,  pressure.  The 

remaining  effects,  which  ge  .from  without,  are  net  controlled  fc-o 

C*\ 

experimenter  * Prom  them  it— eeirmxt  be  been  insulated,  but  at  the  same 

fwij  it  ^ 

time  of,  them  A— -is  not  possible  to  adjust,  by  the  rotation  of 

disconnection  switch  or  by  rheostat  slider.  /That  meanstas  everything, 

that  occurs  on  the  Earth,  simple  chemical  reactions  undergo  the 

effect  of  space  forces  and  depend  on  t-h-e-  events,  which  occur  in 

space,  on  the  sun.... 


Piccardi  repeatedly  d i d~ask  h i aso4  f why  t-he- chemists,  knowing 
that  one  and  the  same  reactions  under  "one  and  the  same  conditions" 

often  does  differ  from  constant,  blamed  in  thi-s  only  thr  rmn'*  Who 

A <dr 

«d-  de  monstratel  tha  t tire- ident  ical  result  must  be  obtained  itr 

different  time?  Indeed  time  - one  of  the  experimental  conditions  - 

va-lee  is  variable^  But  tbart,  if  we  from  these  positions  examine,  not 

as  knowingly  erroneous,  but  as  corresponding  tc  the  real  state  of 

affairs,  deviation  in  readings^one  and  the  same  of  the  reaction,  made 


A A*-- 

in  different  time?  The  line  of  reasoning  as~  if  was  translated  from 

head  lu  Tee t . Piccardi  literally  i*t  suffered  frem^hought,  that  the 

generations  of  the  researchers  discarded  the  results  of  the  most 

valuable  experimental  work  - the  gold  fund  of  science  - only  because 

the  obtained  numbers  did  not  converge  with  constants.  No/ one  of  them 
prwdtjL 

rrgallrd  about  timr,  It  never  occurred  to  the  chemists  simply  to 


place  above  the  columns  of  fonulas  and  minerals  the  date:  year. 


month,  number,  hour,  minute.  But  instants  differ  from  each  other  just 
as  person,  trees,  pat-t-erf^/ by*  y inger7^pifH&r-0ecause  the  properties  of 
"space  - tine"  continously  change.  Piccardi  mourned  the  forever 
buried  in  the  graves  of  the  refuse  baskets  of  calculation^  notations, 
th-e  formulas,  which  thus  would  prove  useful  precisely  now. 


Everything  it  was  necessary  to  begin  anew.,.  It  was  necessary  to 

ruObct 
nswei 


find  the  chemical  reaction,  which  woji4'd''»nswer  Tor^he  least 
fluctuations  of' environment,  to  create  its  kind  "weathercock  for 
determining  space  weather".  Piccardi  thoroughly  sorted  out  all 
possible  chemical  elements,  substances,  solution's,  discovering  among 
them  those,  that  could  answer  the  expressed  goal.  Selection  fell  4-o 
^guite  useotj  from  our  point  of  view,  and  the  unusual,  from  the 

viewpoint  of  chemist,  substance  - water. 
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Piccardi  knew  well  from  long  engineering  practice  the  surprising 
properties  of  this  substance,  whichi-long  time  Add not  obta i n» 


He,  for  example,  knew  that  the  aqueous  solutions,  pre-processed 
by  magnetic  field  - "activated"  by  it,  behave  differently  from 
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solutions  of  ordinary  Mater:  precipitation  reactions  in  activated 

S CUV* 

water  gormuch  faster  ! This  unstable  effect  Piccardi  decided  to 
utilize.  Scientist  prepared  from  the  processed  water  tire  colloidal 
solutions,  which  turned  out  to  be  extremely  sensitive  and  immediately 
answered  for  the  least  fluctuations  of  the  physical  conditions.  This 
effect  subsequently  was  substantiated  in  the  "pseudocrystalline" 
theory  of  the  water,  created  by  the  English  physicists  Bernal  and 
Fowler. 

^Che  mical  test,  according  to  the  project  of  scientist,  had  to  be 

not  only  sensitive,  but  also  cheap,  simple  in  preparation  - not  to 

require  expensive  equipment,  scarce  reagents.  In  order  that  reactions 
ecctjuu  q 

would  p*9S>  simultaneously  in  dozens^test  tubes,  Piccardi  devised 
special  mechanical  mixer. 


After  all  these  preparations  in  1951  the  scientist  undertook  the 

Ufafo-f  ivcrt) 

experiment,  which  tacts  tho  alrea-d  y^sac-ee-d-  decade....  Daily  in 
vt  r>»veV 

Florence  "i<rthe  assigned  hour”  is  pl/*eed~  one  and  the  same  chemical 
precipitation  reaction.  And  thus  JTlrre^dy  decades  it  gives  different 
results.  As  has  already  hea«--»vuKen  abcve,  in  the  work,  initiated  by 


Piccardi,  were  inc lude^con ueirted  the  chemists 
Chemical  tests  "earjiiad."  in  all  parts  of  the  Earth.  And  in  all  points 
of  terrestial  globe  they  gavg^Similar  bet-ween— t hews  wires  readings. 


Lt*  Mi 
Oof  entire  world. 
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The  curve/graphs,  which  reflect  rate  of  deposition,  resembled  to 

JLXf  fa . 'JIM* 

each  other  _a_s_  brothers. ( Simple  reaction,  «-space  weathercock. 


error-free  reacted  to  solar  weather,  it  recorded  the  Ea_gfii__in 

near-earth  space,  magnetic  storms/'tsensitivekit  responded  to  solar 
ty*J 

flares.  Then/impar  tial  judge  “(electronic  computer)  “estimat  es 
curve/ graphs- 


The  calculations  showed  that  the  intricate  peaks  and  the  waves 

au+ir+Lts 

of  curve/graphs  coincide  not  only  between — themaelve3>  but  also  with 
the  curve  of  solar  activity  during  the  same  period.  Solar  radiation, 
penetrating  through  the  walls  of  laboratories,  first  amplifies,  then 
it  attenuate/weakens  the  motion  of  molecules  in  the  perpetual 
rotation  of  substance,  subordinating  the  rhythm  of  its  motion  to  the 
rhythm  of  stars. 


Page  98. 


Strange  manipulations  and  the  even  more  unusual  reasonings  of 
the  Italian  scientist  have  long  already  interested  heliobiologists. 
Hater,  which  composed  the  basis  of  the  chemical  tests  of  Piccardi, 

ty  u>e_ 

^the  blood  of  planet,  the  juice  of  life.  Life,  as^-thoy  -s^t/assu me.  was 

born  there  is— ee— in  ancient  ocean,  and  pricr  to  th_is/TIIy  all 

£>0cua 

vital  processes  proceed  in  the  aqueous  solution:  70o/o  body  of  man 
comprises  water.  Life  is  saturated  with  water  and  therefore 


I ! 
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frequently  it  they  call  by  the  mirror  of  natural  science.  The 
expansion/ disclosure  of  some  aleo  unknown  secrets  of  water  always 
indicates  simultaneously  a-frd  the  expans-tgrr/disclosure  of  the  new  laws 
of  biology  ! 


iy 

-/ti 


Understanding  well  that  water  -/the  main  c&li/element  of  life. 


Piccardi  very  attentively  followed  the . searching?of  heliob ioloqists. 

It  had  long  aqo  been  hftas  already  »bcen  copied  with  A.  L.  Chizhevskiy, 

it-  was  sngir~with  i-te-s-  works,  repeatedly  it  aetA  professor  Ma  ki  Takata, 

1 -A 

discussed  solar  problems  with  N.  S.  Shcherbinovskiy,  regularly  IT 
Ct  uurittJxJ 

co-pietl  with  N.  A.  Sh  ui  ' ts,  ✓'"knew  well  H.  S.  Eygensen. 

, SeuU'Sb 

"Long  before  me,  ypo-ke  he  on/'report  in  Pulkovo,  to  the 
U j 


(conclusions  about  the  effect  of  the  sun  on  biological  processes,  very 
close  to  ay  conclusions  about  the  effect  of  the  sun  on  the  course  of 
chemical  and  biochemical  reactions,  arrived — your  Russian  scirnfciuta. 

Ju*  Xr 

I completely  divird-e  the  persuasion  of  heliobiologists  in  t-ke  fact 
that:  the  biological  indices  of  solar  activity  are  only  particular 
manifestations  of  more  comme-n/general/Vet-al  for  a«  entire  planet 
physical  dependence  on  the  sun.  Solar  phenomena,  of  course,  act  not 
on  some  colloid,  not  on  some  disease,  net  on  separate  man....  They 
affect  everything  that  which  occu  net,  and  tests  are  chemical 

symptoms  of  the  occurring  changes". 
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The  sensitive  colloids  tk-  Piccardi  record^  not  only  the 

appearance  of  fricTSh/bursts  and  spots  on  the  sun.  These  rough  "shocks" 

W ***** 

are  reflected  in  them  immediately.  They  recftter  and  the  much  less 


rough  effects,  not  connected  with  solar  activity.  Specifically,  they 

reflect  some  in  com  prehensible  acyclic  annual  fluctuations  with  sharp 

d*  Csw-i  fu*  1 TVyKLfz  j 

incidence/drop  during  March.  Whence  they?  I-t  can  be,^fests  a-s  counter 
in  motor  vehicle  "(toes  count  off"  the  rate  of  our  spacecraft  in 


galaxy?  Specifically,  this  thought  was  born  in  professor  Piccardi.  ft 
cal^iraured  it  "galactic  hypothesis".  It  consists  in  the  following. 


Professor  G.  Pikkardi  with  his  aodel  of  the  haliocoidal  motion  of  the 

Barth  in  galaxy.  Sphere  ia  center  - the  saa,  email  sphere  ia  the 


Earth. 
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The  Earth  moves  around  the  sun  at  the  average  speed  30  km/s. 

nu>  V-to  •/trw*'*/  a/ 

Together  with  it"*  will  bo-  born  to  Hercules's  constellation  w i£-h  a 

velocity  of  20  km/s.  The  combination  of  these  motions  determines  the 

flight  trajectory  of  our  planet,  which  can  be  calculated.  -*he 

7k  A p* 'f*^Y 

paitialtr  Eelati»e  rate  of  the  motion  of  the  Earth  first  s to  re  /add-s 
up*  ^it^flTe  speed  of  the  motion  of  the  sun,  then  it  is  deducted  from 
it.  Consequently,  during  one  year  the  speed  of  the 
diap-lace»e-Bt/movement  of  the  Earth  in  the  direction  of  Hercules's 
constellation  first  decreases,  then  it  increases.  From  24  km/s  during 


September  it  tra 


feeirverts  to  45  km/s  during  March. 


If  in  Hilky  way  there  are  physical  fields,  characterized  by 

, _ _ , , . 


lines  of  force,  then  the  Earth, 


, intersects  them  at  tire 


different  rate^and  at  different  angles  during  September  and  during 

* tf  f- A <«•/«*  o/'Vh  <55^ 

March.  As  a result  the  coupling  effectjwi^i  these  fields  changes.  To 
coirtroi**"£hat  which  occurrtis  possible  at  any  point  of  terrestial 
globe.  For  Resting  "galactic  hypothesis"  was  reguired  by  Piccardi  t&e 
laboratory  fry  size/dimension  KiXh^vhole  planet. 

This  hypothesis  at  first  glance  is  so/strerti—f^bulous,  that  the 

iW  j sfcmv 

author  gje-a  wa-e  not  decidedf-fcT  he  subdivided  iti-th  it  with  the 
a&so£Xa£-e-  chemistsc^He  entrusted  to  i+-s  people  with  the  ■ 


r 
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hardened/tempered  imagination,  i±  described  it  oa  report  in  Pulkovo. 


Page  100. 


The  Soviet  astrophysicists  listened  it  with  large  interest  because 
the  contemporary  theory  of  space  and  time  does  not  deny  (although 
directly  and  it  does  not  assert)  the  expressed  thought. 


300  thous.  experiments,  set  up  on  the  initiative  of  Piccardi 

tfu-V 

during  fifteen  oemmer/ years  en  entire  terrestial  globe,  confirmed  the 

fuAbo&U*-, 

asswrpt-ir&n  that  the  course  of  sensitive  reactions  strictly  follows 
th-e  solar  rhythm.  Furthermore,  it  depends  on  the  rate  of  the  motion 
of  the  Earth  in  outer  space.  So,  for  the  first  time  in  the  history  of 
science  on  the  basis  of  elementary  chemical  etpver iment  appeared 
possibility  to  judge  t-he  events,  taking  place  in  the  universe  ! 


Sun  and  life. 


Thus,  to  heliobiology  is  known  many  facts,  which  convincingly 

U 

testify  to  the  existence  cf  connections  between  luctuations  rrf 

solar  activity  and  the  numerous  manifestations  of  the  vital  activity 

idCcf  dVf 

of  terrestrial  organisms.  Aj^jj^s-uob- the  mechanisms  c^^t he se 
cruimanicat ion/c onnections?  with  the  aid  of  wifi^i  physical  agents 

does<^a  rtect  the— su-m  the  living  world  of  the  Earth? 


It  would  seem,  it  is  clear  that  life  moves  t-hg  solar  energy: 
fluctuates  energy  flow,  which  goes  from  the  sun,  fluctuates  life/  fre> 


(inflow  to  the  Earth  of  solar  energy  is  changed  in  connection  with 
changes  in  the  position  of  planet  relative  to  the  sun.  As  a result 
-occur  b*-  well(all  known  seasonal  metamorphoses  in  living  nature.  It 
is  natural  that  the  biosphere  (totality  of  the  living  transformers  of 
solar  energy)  sensitiv^reacts  to  changes  in  the  "input  power". 
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However,  in  the  questions  of  cooanicaLiori/connect ion  of  the 
manifestations  of  life  with  changes  in  the  solar  activity  of  this 
a>^raight  rt^Te  ana  clear  energy  approach  is  impossible.  (TJho  le  fete  fact 
is  that  the  total  intensity  of  solar  radiations  is  virtually  constant 
! The  intensity  of  emission/radiation  in  the  short-wave  and  long-wave 
parts  of  the  spectrum,  and  also  the  intensity  of  corpuscular  fluxes 

in 

in  the  years  of  activity,  as  w«  alread  y-epoke,  jkl  can  grow/rise  im4o 

■ H *0 

thousand  and  even  millions— c&tee  in  comparison  with  -of  for  years/quiet 
sun.  But  the  g^nrer^-i  fraction  of  these  euission/radiations  in  the 
energy  balance  of  our  star  is  negligibly  small  - on  the  average  one 
hundredth  of  a percent. 


Page  101. 

I 

fix  crxJZf  (£*'*’ 

Yes  moreover  their  laxge-  part^apparently,  -±s  not  passed  b-y  the 
atmosphere.  Specifically,  this  fact  serves  as  the  basic  source  of 
skepticism. 


In  fact,  at  first  glance  it  seems  improbable  in-order  that  such 


/negligible  from  energy  point  of  view  external 

disturbance/perturbations  could  cause  any  noticeable  deviations 
bi% 

daring  biological  processes.  In  connection  with  this  one  should 
recall  statement  of  one  of  the  outstanding  biochemists  of  our  time. 


Nobel  prize  winner  Albert  Saint-Georgy.  "Biology,  speaks  he,  this  the 
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science  of ('iaprobable,  and  I think  that  in  principle  for  an  organisa 
are  essential  only  statistically  inprobable  reaction....  Reactions 
are  aonitored  by  the  fact^  that  they  are  statistically  ' itprvba  Ely  and 
can  occur  only  because  of  t'Ee'specif  ic  mechanisms,  capable  of 
ensuring  their  cA-trot:  Thus,  in  living  organise  become  possible  t>W 

4* 

reactions,  which  s*e«®- physicist/Tapossible,  or  in  any  case, 
improbable"  >. 


FOOTNOTE  1 A.  Saint-Georgy . An  introduction  to  subnolecular  biology, 
noscow,  "Nauka,"  1964.  END  FOOTNOTE 


The  very  phenomenon  of  life  fron  the  positions  of  theraody nanics 

Lt  — * 

sve&t  "iaprobable"^t hat  contradicts  the  universal  tendency  of  the 
universe  toward  its  aost  probable  state,  to  which  would  correspond 


Hre>  aaxinun  entropy. 


Jc. 


Biology  deals  with  systeas  where  aore  complex  than  those,  which 
use  ^the  physicists^ for  checking  their  theories.  The  organisms,  which 
achieved  in  their  evolution  of- highest  organization  and  finest 
internal  regulation,  are  iaaeasurably  aore  complex  than  the  aost 


complex  of  t4te.[created  by  aan/autoaatic  systeasl  But  it  is  stranee: 


while  in  technology  becaae  already  completely  customary  to  see. 


npe: 
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negl-4-g4h  1 n due  to 


zJr*A/d*^  « e*,lv**9 

to  itsOpr>var/+hi  rtnatf  rnn frnl  n<g*«1  gji 


>oo  into 
15  %tfU  Cr*s‘»4u+( 

action  giant  energy  flows,  in  biology  this  possibility  — n y— oo-ntie wos 

U}  wyrU  let 

to  consider  inprobable  ! 


But  aeanvhile  it  is  possible  that  precisely  the  secrets  of 

regulation  ensured  living  peace  of  the  Earth  with  sensitivity  to 

finest  variations  in  the  hues  of  the  respiration  of  the  sun.  ”The 

K 

mechanism  of  the  conversions  of  solar  energy,  wrote  the  creator  of 

M 

the  study  of  biosphere  V.  I.  Vernadskiy,  was  hidden  for  us  in  the 
infinite  diversity  of  coloi^'pclTir^s,  forms,  motions  of  the  nature:  we 

ujjt 

thwnuel vus  compose  part  of  it  .by  our  life. 


Page  1C2. 


Centuries  passed  before  human  thought  could  note  the  feature  of  the 
single  connected  mechanism  in  the  apparent  chaotic  picture  of  nature” 

». 


FOOTNOTE  1 V.  I.  Vernadskiy.  Collected  works,  Vol.  V.  Moscow, 
Izdatel'stvo  AN  SSSR,  1960.  END  FOOTNOTE 


Heliobiology  -/'One  of  the  youngest  branches  of  tbe-  science. 
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which  is  occupied  by  research  on  liferYstill  not  in  state  to  reliably 
answer  fcher  question  concerning  the  nature  of  the  aechanisn 


sun-earth  c 

ACC*** 


oncerning  the  nature  of  the  aechanisn  of 
olT/connections.  Nevertheless  is^-rade  alre^y^ 


By  the  works  of  the  astronomers  Herschel,  Flamnarion,  the 

botanists  A.  E.  Douglas  and  F.  R shvedcva,  cheaist  Arrhenius, 

biophysicist  A.  L.  Chizhevskiy,  entoaologists  N.  N.  Kulagin  and  N.  S. 

Shcher binovsk  heaatologist  Maki  Takata,  physicians  P.  H. 

Nagorskiy,  H.  Faure,  G.  Sardu  and  G.  Vallo,  S.  T.  Vel'khover,  cheaist 

Georgio  Piccardi,  heliophysicists  M.  S-  Eygenson,  A.  I.  0l'f  N.  B. 

ij  kAi — j 

Rubashev  and  nany,  aany  other  researchers  proved  the  existence  of 


the  cau^pfl  + periodic  perturbation  in  the  living  nature  of 

planets  These  basic  investigations  in  recent  years  obtained 


confiraation  in  the  works  of  the  psychiatrist  V.  P.  Desyatov  (Tomsk), 
professor  of  veterinary  science  K.  A.  Dorofeyev  (Kazan*),  zoologist 
P.  A.  Panteleyev  (Moscow),  physiologist  Michel  Goclen  (Paris), 
entoaologist  V.  B.  Chernishev  (Moscow),  cheaist  K.  Kappel- Butte 
(Brussels),  heaatologist  A.  T.  Platonova  (Irkutsk),  professor  A.  A. 
Maxiaov  (Novosibirsk),  microbiologist  A.  T.  Sytin  (Novosibirsk), 
physician- heaatologist  N.  A,  Shul'ts  (Sochi)  and  other  researchers. 


We  were  restricted  to  tbe  incoaplete  enumeration  of  the  works 


nly  p£-soae  heliobiologists.  At  present  numerous  works  on  radiation 
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biology  and  Medicine,  magnetobiology  experimentally  prove  the  ability 

/• 

of  living  organises  one  may  or  another  to  amswvy to-» 
eaission/radiations  and  effects  of  stationary  and  <y£  alternating 
■agnetic  fields  in  the  different  combinations.  These  interesting 


investigations  directly  adjoin  heliobiology,  because,  as  has  already 
been  spoken,  solar  storms  constant/invariably/accompanied  by 
electrical  and  magnetic  disturbances  in  all  spheres  of  the  Earth. 


Erroneous  it  would  be  to  think  that  in  biosphere  to  the  bursts 

ff*JL  +r  (hoifcCt 

of  solar  activity  reacts  same  ^separate-  organism,  determined  the  form 
of  animals,  bacteria  or  plants. 


Page  103. 


On  them  answers  entire  living  world  of  planet,  the  totality  of  all 
organisms,  which  V.  I.  Vernadskiy  so  laconically  and  accurately 
fi*ib/na»ei  the  "living,  substance  of  the  Earth".  "Chemical  energy  of 

nt pro***, 

biosphere  in  its  g-f-f¥cient  form  is  ra*e«±{' deleted  fsA  radiant  solar 


heat  b 


totality  of  the  livimg  organisms  of  the  Earth  --by  its 
living  substance,  (treating  by- photosynthesis  - solar  ray/Veam  - in 


<p^ 


iosphere  tJve- inf i nite  number  of  new  chemical  compounds,  many 

millions  of  the  different .combinations  of  atoms,  they  i rt  ks 

. j 

continuoudk- t»  mind  bjr  incomprehensible  speed  they  cover/coat 

0 YAAaaJ  k 

the  Earth  with  great  thickness*  of  the  molecular  systems,  which 
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extreaely  easily  gije— new  co«p|u^ds,  rich  in  free  energy  in  the 


theraodynaaic  field  of  biosphere,--«-nSf'able  and  which  steadily  convert 
in  it  td-the  new  foras  of  stable  eguilifcriua. 


...No  aatter  what  the  phenoaena  of  life  consisted  of,  the 

■UIma4zS  fcisu+niL]  ke- 
ener gy,  .isolated  by  organises,  is  (x£-thetf  and  there  ean 

,k>Ul£ou  

b-e-,  a nd  who  try  radiant  solar  heat"  *. 


FOOTNOTE  1 V.  I.  Vernadskiy.  The  biosphere  as  a region  for  the 
transforaa tion  of  cosaic  energy.  Collected  works,  Vol.  v.  Noscow, 
Izdatel' st Vo  AN  SSSR,  1960.  END  FOOTNOTE 


<pCcur  the- 


The  fact  that  as  a result  of  weak  disturbance/perturbations 
perceptible  in  their  energy  characteristics 


changes  in  soae  biological  processes,  does  not  give  grounds  to 

a/  ^ cdr- 

suspect  heliobiologists  iJr/Stteapt' toTThe  law  of  conservation  of 
energy.  As-a^^^f"transfo^Ber,  living  organise  cannot  jj va  »p  "at 
out  aore  energy  h-e-w-  it  obtains  "at  With  the  aid  of 

the  control  systea  it  is  possible  to  affect  the  efficiency  of  the 
t^a^sforaer,  the  gualitative  and  guantitative  characteristics 


(Transforaed  by  it  energy  flux  and  even  to  increase  instantaneous 

+fpetn*ti 

power,  if,  of  course,/is  *-  c orresyonaing  "storage 
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battery/accu nulator".  It  is  possible  finally  to  entirely  "turn  off" 
(i-e.  to  kill)  organise  in  the  sane  way  as  disconnects  powerful  power 
station  tiny  relay  on  the  panel  for  its  control. 


Unfortunately,  we  alnost  nothing  know  neither  about  the  device 
of  regulator  nor  about  the  nature  of  control  signal  nor  about  his 
code.  The  nuaerous  attenpts  to  explain  the  observed  synchronisn  of 
soie  biological  processes  with  solar  activity  are  extrenely 
contradictory  and  not  always  will  agree  with  all  known  facts.  The 
majority  of  the  voiced  assuaptions  can  be  reduced  to  three  tn~ 


majprity  of  the  voiced  assuapt 
prirnoipte f different  hypotheses 


eeseeeeQ 1 


The  first  of  then. 

M- 


esseiteeQby  the  botanists  and  the  zoologists,  consists  in^  t he  fact 
that  the  effects  of  the  activity  of  the  sun  on  life  ...  does  not 
exist. 


Page  104. 


(At  least,  direct  effect).  I.e.  facts  are  not  disputed.  On  the 


contrary,  precisely  the  representatives  of  these  specialties  suyfpty 
in  essence  the  eapirical  confirmation  of  synchronisn,  but  interpret 


these  facts  as  result  only  of  the  mediated  effect  of  the  sun 

iijfiidUn <_ 

direct/s$rvigh~t.  effect  solar  activity  can  bee«-^only  eo-sone 


J 


meteorological  and  geophysical  conditions,  but  already  those  in  turn, 
- Axr  different  biological  processes  and  phenomena. 
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The  second  hypothesis,  which  con^uecod  to  itself  nuierous 

supporters,  aainly  fro*  th^jj^bex  xxt, biophysicists  and  biocheaists, 

ClUpniUJU 

assuaes  that  critical  for  sun-earth  biological  phenomena  appear  -as 
_tiee  those  foras  of  electroaagnetic  and  corpuscular  radiation,  which 
so  sharply  are  aaplified  at  the  toc^gee/aoaents  of  an  increase  in  the 
activity  of  the  sun.  Is  iaplied  direct  effect  of  radiation  on  vital 
organj^ooul LlTis  and  the  systeas  of  organises. 

]/a) 

Finally,  the  third  hypothesis-  which/ddvanced  (i.  L.  Chizhevskiy 
and  which  actiFAiy  i^elds  at  present/naki  Takata,  proceeds  froa 


assuaption  about  the  fact  that  along  with  known  electroaagnetic  and 
corpuscular  radiation  the  sun  in  the  period  of  its  intensive  activity 
eaits  even  soae  unregistered  by  the  physical  instruaents  t-he* 
eaission/radiat ion,  which  possesses  the  specific  property  of 
biological  activity  ("eaission/radiat ion  z"  per  Chizhevsiy,  or  the 
"fourth  solar  radiation"  per  Takata). 


It  is  interesting  to  note  the  peculiar  interrelations  of  these 
points  of  view.  The  supporters  of  the  first  coapletely  deny 
exetyChie^ others,  the  supporters  of  the  second  recognize  the  first 


and  reject  the  right  to  the  existence  of  the  third,  the  supporters  of 
the  latter  consider  that  not  one  of  the  hypotheses  can  bd  neither 
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tf  9o 

rejected  nor- considered  that  whleh  rule. 


He  did  not  have  the  capability  ii^'short  pamphlet  to  subject  to 
comprehensive  analysis  entire  mass  of  the  known  facts  of  sun-earth 

M •'>  <T?1J 

biological  communication/connections,  yes  this  and  impossibly. 

However,  it  tjilnfco.  that  ^fnose  *r  few^examples,  which  were  mentioned 

in  the  preceding/previous  chapters,  ape-made  it  possible  reader 

very  to  arrive  at  the  conclusion  about  the  fact  that  each  of  the 

named  points  of  vie.w  deserves  attention.  In  any  case:  "/Sse  valid 
SA.  K*4  }**_  / ^ * 


hypotheses  or  net,  .noted 


Qiypot 


r 


Canadian  physiologist  Selye,  they 


ways  determined  the  direction  of  scientific  searches". 


Page  105. 


oftjx&iit'  is.  a+j 

But  final  sentence- in  natural  science  sill  carry  usually, "its 


r/«i 


ma jesty^experiment".  By  estimating  the  contemporary  state  of 

heliobiology  as  a whole,  it  is  possible  to  briefly  describe  it  thus: 

the  pore-  of  the  accumulation  of  empirical  facts  and  formation  of 

Ss  VO**1 

working  hypotheses  concludes-.  Heliobiology  rt  enters  into  the  stage 
of  the  expanded/scanned  experimental  and  theoretical  studies  with  the 


applicatian/use  of  contemporary  methods.  This  means  that  heliobiology 
MV  <1/  ** 

as  science /f  inally  conquered  -to.  it self f place  "under  the  sun"  and 

confidently  entered  into  contemporary  natural  science. 
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Pierced  by  the  sun*. 


FOOTNOTE  * This  chapter  was  written  by  Yu.  G.  Shishina.  END  FOOTNOTE 


The  booh  "In  the  rhythn  of  the  sun"  was  initiated  even  wixh  the 
life  of  its  basic  author  Aleksandr  Leonidovich  Chizhevskiy.  To  finish 
it  it  /flid  not  have  tine.  (Work  interrupted^  death. 


A.  L.  Chizhevskiy  began  to  study  the  effect  of  cycles  of  solar 

activity  on  biosphere  in  1915,  i.e. , mere  half  century  back/ago,  when 

nan  only  learned  to  fly  on  the  first  clunsy  airplanes,  and  flight 
u <K 

into  fLosnos  seemed  by  unrealizable  fantasy.  "In  astronomy  I began  to 

be  ardently  interested  as  early  as  in  1906,  thus  wrote  A.  L. 

Chizhevskiy  in  its  recollections,  i.  e.,  nine  years  old.  The  stars 

and  the  sun  always  were  represented  to  me  by  supernatural  bodies, 

mS  Co***  i 

burning  interest  in  which  it— d-id.  not  weaken^in  me  and-  now.  with  wh-ich 

^ i*w 

sincere  trembling  I admired  by  -the  stars  through  its  telescope  and 
took  pleasure  in  the  marvellous  ability  of  mind  to  g»t —to  know. 
Nightly  observations  with  telescope  of  stars  opened  to  me  whgj.e 
unspeakable  splendour  of  above-ground  world.  ks'fr egu antly  fcg-  ie 
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dreaaed/the  saae  stars  with  their  living  game,  saall  and  large 


Wr 


diaaonds  of  gold,  ruby, /blue  color  Oclgaaeat  water....  B*f  however 


shallow  were  ay  sleeps,  star  realityjwas  still  excellent.  A ad--  not~  to 

tiae  for  entire  its  life  (I  later  was  the  assistant  of  astronoaical 

observatory)  , /thou sand  of  times  applying  i-trs  eye  to  telescope,  T- 

could -ro^  quiet ly  look  at  celestial  bodies.  Even 

professional/occupational  habit  did  not  free  ae  froa  awe  before 

^Ur->  x-t- 

beauty  and  subliaity  of  sky.  As  passionately  will  draw ■ and  f 


siaultaneously  frightens 


the^  oeiasttn  /sphere  tHISV  551rl)  "i 


1 
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Page  107. 

rspecially  itan  me  the  sun  ! All  books  about  the  sun,  which  I 
found  in  the  library  of  father  and  in  Kaluga  urban  library,  were  by 
:ientious^» 


me  consc: 


sj 


Here  studied.  Everything,  which  is  possible,  was 


extracted  from  the  largest  stores  of  Moscow  and  Petrograd.  OerfVindc 

he 

alwyU^tlre  books,  the  extuettMs,  references  flew  to  the  libraries  of 

IqjU*~c 

different  cities.  The  books  of  Young,  Abbot,  Arrhenius  made— b-y  my 
tatrle  handbooks.  I penetrated  into  the  observatory  of  Moscow 
University  in  Presnya"  *. 


FOOTNOTE  1 From  the  memoirs  of  A.  L-  Chizhevskiy,  stored  in  the 
archives  of  the  widow  of  N.  V.  Chizhevskiy.  END  FOOTNOTE 


place  the  acquaintance  with  K.  E.  Tsiolkovsxiy, 


pas§_-OJ>er -subocqtie  nt-ly  t o-  friendshi 


■ 

ip,  ,/whic 


ich  finally  determined  A.  L. 


Chizhevski y* s scientific  interests,  and  actually  entire  his  further 
fate.  Sei-red-  by  hypothesis  about  the  existence  of  the  interconnection 
between  the  activity  of  the  sun  and  the  terrestrial  life,  for  the 
first  time  distinctly  formulated  by  noted  astronomer  U.  Herschel,  A. 
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L.  Chizhevskiy  since  1915  actively  searches/ for  toe-  it-  theoretical 

KiO  n*  v 

and  experimental  conf irmatioar^he  rises  tbe  mountains  of  literature, 
*v-P  C i^c  /vec 

i£_-is-  copied  -with  Svante  Arrhenius.  Arrhenius  seme  of  the  first 

<showe&  the  existence  of  correlation  between  a series  of  neuropsychic 

and  physiological  sejid-isg— and  fluctuations  of  the  field  of  the 

atmospheric  electricity,  depending  on  the  sun. 


"All  around  quivers  the  pulse  of  the  universe"  - .writes  A.  L. 
Chizhevskiy  in  one  of  the  ycut^ful  poems,  that— pertains  to  the  year 
1918,  attempting  to  transmit  being  inherent  ift— it  from  early  pores 
"space  a±*-rtroa^". 


fif  'i** 


"Ca-me-  time  fin  a most  careful  manner  to  study  acVtmron  the 
organism  of  some  powerful  factors  of  environment  ...»  atse>  first  of 
all  of  the  specifically  active  emission/radiations  of  the  inner  body 
of  our  planetary  system  - sun",  emphasizes  A.  L.  Chizhevskiy  the  main 

k*u~t 

thought,  which  was-  the  sesse  Of  its  life,  in  one  of  the  latter 
articles  *. 


FOOTNOTE  * A.  L.  Chizhevskiy.  One  fora  of  the  specifically  bioactive, 
or  Z-radiation,  of  the  sun.  In  the  collection:  The  world  in  the 
universe,  noscow,  "Hysl*",  1964.  END  FOOTNOTE 
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Into  26  20th-  years  in  his  works  A.  L.  Chizhevskiy  persistently 
carries  out  thought  abo-ut  the  existence  of  periodic  sun-earth 


dependence.  According  to  its-  views  the  current  of  all  vital 

OCcOA  -fa***^ 

processes,  which  go-  in  biosphere,  is  IrCCarTed  in  connection  with  the 

periodic  activity  of  the  sun,  it-  depends  on  / guantity  and  a quality 

' ( 

flowing  to  the  Earth  space,  in  particular  solar,  radiation. 


connection  with  the 


Page  108. 

CA****^  j 

In  our  tine,  when  flight  into  £psnos  -doos—not  manage^  without 

f*'  ’ ' 

preliminary  research  on  solar  "weather",  bet  radiobiological  and 

radio-medical  experiments  - without  the  lead  thick-walled  shielding 

chambers,  this  not  is  amazing.  But  during  the  years  1915-1920  in  the 
Ua»v 

consciousness— ef  people  -stH.1  hardly  en-tsr-ed  t he  represent  at  ions  of 
X-rays,  were  obtained  the  first  grans  of  radioactive  material  - the 
proof  of  the  division  of  material  into  atoms,  for  the  majority  of 


people,  brought  up  in  the  traditions  of  geocentric  ideolog y, (''thought 


w 

,£tho 


abpw  sun-earth  c^mnun icntlon/connections  sounded  at  least  unusual^. 


A.  L.  Chizhe vskiy' s compositions  caused  perplexity  and  even  frank 

6C  9 ^ 

mockery.  9ir  their  author  spoke  as  about  tlue,  dreamer,  searching  for- on. 
Hre-  sun  "some /“Spots".  This  very  distressed  A.  L-  Chizhevskogo  and 


found  reflection  in  the  verses,  which  he  wrote  at  that  time:  "Ok  you 
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t ^Slendid^impi 


^ 4*~J 


perceived  sunspots  with  the  ^%plendid  ^impudence  of  yoffr  - di£  not  know 

/\t 

you,  a^-will  he  to  me  clear  and  close,  your  sorrows,  Galileo"  ! 

nit**-*  h 

But  nothing  it  could  force  scientist  to  $ufc«ir-tr3ck.  I-t  did  not 
doubt  the  fact  that  & ideas  imnediately  will  not  be  considered: 
"About  the  exceptional  killing  sluggishness  of  the  penetration  of  new 
ideas  into  the  brain  of  nan  and  the  routine  of  science  I judge 
<own  bitter  experiment.  Hill  be  required  several  decades,  before  lto« 
in  us  is  found  common  language  with  biologists....  The  basic 

objections,  which  to  me  make,  consist  in  the  following:  there  is  no 

need  "to  climb  -into  sky  afmer-t-he  explanation  of  the  phenomena,  which 

a 

ial  r^asoirsr^  Social 


can  easily  be  understood  with  the  aid  of  terrestr 
conditions  - here  is  the  initial  cause  of  all 

illness/sickness/3  iseases.  Change  them  - and  epidemics  will  st-ep  to 
exist,  although  the  microorganisms  can  be  preserved  on  terrestial 
globe". 

tk*-  i*  C(^T 

In  this  treatment  of  epidemic  phenomena  coneiota  large  truth. 

t/  Cactic.  o-f  ml  fry/**-*... 

*But  to  narrow  question  to  such  an  extent,  to  uiveover  man  and 

microorganisms  from  the  natural  medium  - the  surrounding  world  with 

all  his  electrical  radiation,  flows  and  fields  - this  i-t*  means  to 

Ory\juiXl^ 

in-fiow  into  the  roughest , unpardonable  error  and  to  preach  thoughts, 

fothing  in  common  with  the  tendency  of  contemporary  science  -ha Ting . 

Nt>.  loo^v  ^ o~\ 

is  no.  ^i^ian  a ntf*  microbe  - nr>»  nniy  'gfMriil  j bet  also 
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space,  connected  by  their  entire  biology,  all  (molecules,  all 
particles  of  bodies  vith^osnos,  with  its  ray/beams,  flows  and 


fields.. .. 


Page  109. 


Fortunately,  increasingly  more  frequent  and  more  frequently 

CtVUv/v  /A  U^> 

begin  to  be  encountered  the  minds,  which  oeunt  wo-rld  b-^"'so  me  thing 


sing 


Hy 


compatriots:  professor  V.  H.  Bekhterev,  professor  D.  K. 


Zabolotny,  professor  G.  A.  Ivashentsev,  doctor  S.  T.  Bel'k hover  et 
al.  completely  th-ey  share  this  point  of  view  itrttl  participation  in 


participation  in 


the.  epidemic  phenomena  of  the  factors  of  space  and  epidemic 
phenomena"  *. 


FOOTNOTE  1 Translated  from  the  book:  A.  L.  Tzhijevsky.  Les  epidemies 
et  les  perturbations  electromagnet iques  du  milieu  exterieur.  Paris, 
1938.  END  FOOTNOTE 


I.ater,  agtrin  returning  een  tally- by-  this  time,  it  confirms:  "Hot 
only  N.  A.  Semashko,  G.  A.  Ivashentsev  and  S.  T.  Vel'khover,  but  also 
many  other  prominent  scientists  supported  or  were  interested  in  my 
investigations,  in— a»y  -«ay  withoutufconsidering  then  fantastic 
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hypotheses.  These  scientists  already  at  that  time  knew  that  the 
statistical  laws  are  completely  equivalent  to  laboratory  experiment. 

Av****»  bhu<_- 

In  the  nSwiber  ef  sneh  scientists  were  academician  V.  I.  Vernadskiy, 
academician  D.  K.  Zabolotny,  academician  P.  P.  Lazarev,  K.  E. 
Tsiolkovskiy,  academician  A.  V.  Leontovich,  professor  A.  A.  Sadov  et 
al.,  as  orally  or  printed  expressed  positive  opinion  about  these 
investigations  ..."  2. 


FOOTNOTE  2 Op  cit.  END  FOOTNOTE 


Among  the  adherents  of  A.  L.  Chizhevskiy  especially  one  should 

CU 

note  V.  I.  Vernadskiy,  who  created  v*r  the  beginning  the  XX  centuries 

tjie^study  ef~  biosphere.  Approximately  in  the  same  years  Vernadskiy 

p»or 

wrote:  "dosmic  rad iationj> alway s and  continuously  f^.ors  to  the  face  of 
the  Earth  powerful  flow  of  forces,  which  imparts^special,  new 

character  to  parts  of  the  planet,  that  border  to  outer  space.  Because 
of  cosmic  radiation  the  biosphere  obtains  in  all  its  structure  new, 
unusual  and  unknowns  for  a terrestrial  substance  substances....  The 
living  substance  of  the  biosphere  because  of  them  is  penetrated  by 
energy:  Jet  become?,  agtive,  accumulates  and  distributes  in 
biosphere  the^tfljtained  in  the  form  of  emission/radiations  energy  # it 
converts  it  finally  into  energy  in  the  terrestrial  medium,  free. 


r 
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capable  of  producing  work.  The  foroed  by  it  terrestrial  surface  shell 

is 

cannot,  thus,  be  considered  as  region  c»l-y  of  substanceT-This  ibe 

Cregion  of  energy,  the  source  of  a change  in  the  planet  by  external 

space  forces.  The  face  of  the  Earth  by  then  is  changed,  by  them  to  a 

7 WSjs^> 

considerable  degree  it  is  modelled.  ternot  there  io  the  only 
reflection  of  our  planet,  the  manifestation  of  its  substance  and  its 

;y. 

energy  - it  ^simultaneously  pr ojuc i n e external  forces  of 

6osios. 

Pa*^e  llO- 


i.  L.  Cklikeiskif  (1949) , 
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Therefore  the  history  of  biosphere  is  sharply  different  froa  the 
history  of  other  parts  of  the  planet,  and  its  value  in  planetary 
aechanisa  coapletely  exceptional,  -t^fcTthe  sane  degree,  if  not  to 
aarger  degree,  the-re— ts  creation  of  the  sun  as  tire 
developaen t/£et action  of  the  processes  cf  the  Earth.  The  ancient 
intuitions  of  the  great  religious  creations  of  huaanity  ab-otrt  the 
creatures  of  the  Earth,  in  particular  about  people  as  children  of  the 


sun,  (Hiuch  nearer  to  truth  than  thi-n^tThose,  which  see  in  the 

creatures  of  the  Earth  the  only  epheneral  producings  of  blind  and 

randoa  changes  of  the  terrestrial  substance,  terrestrial  forces.  The 

creatures  of  the  Earth  are  the  creation  of  conplex  space  process,  -the 

necessary  and  regular  part  of  the  ordered  space  nechanisn,  in  which, 

•5  J 

as  we  know,  there  axe  no  chances"  > . 


FOOTNOTE  * V.  I.  Vernadskiy.  The  biosphere  in  space.  Collected  works, 
Vol.  V.  Hoscow,  Izdatel  *st  vo  AN  SSSR,  1960.  END  FOOTNOTE 


In  the  secrets  of  this  space  aechanisa  of  terrestrial  life  tried 
to  penetrate  A.  L.  Chizhevskiy.  His  book  "Les  epideaies  et 
perturbations  electroaagnetiques  du  nilieu  exterieur",  published  in 
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1938  in  the  French  language,  dedicated  to  the  effect  of  the  periodic 
activity  of  the  sun  on  epidemic  process,  brought  to  the  author  world 

glJr 

Page  111. 


In  1939  A.  L.  Chizhevskiy  was  chosen  together  with  d'Arsonval, 
Langevin  and  Branley  honorary  President  of  the  I international 
congress  on  biological  physics  and  space  biology. 


Through  all  the  tests  Aleksandr  Lenidovich  it  carried  p«&.t 

confidence  in  the  truth  of  i^s- scientific  persuasions.  They  say  that 

t-he  'profession  pnpori  ■ pncor,  impression  on/nan.  Those,  who  were  sign 

or  it  wa^-ffTen  ds  with  tlQM.  professor  Aleksandr  Leonidovich 
' oJdtr\ 1 4o 

Chizhevskiy,  always  dcow  in— rt’  Clear  mind,  kindness,  generosity, 
kindness,  large  spiritual  culture,  glCOiad  been  seemingly  right 
through  pierced  by  invigorating  sun  rays. 


dL*u  /W 

-t*  the  book  "In  the  rhythm  of  the  sun"  not  ontore<^i»any  facts, 
found  by  science  and  conf irnwtwyfintinate  sun-earth 
co*«uiriC?rt~ie«/connections.  After  several  s4HMr«T7y ears , passed  fro* 
the  day  of  A.  L.  Chizhevskiy *s  death  (1964),  heliobiology  it 
accumulated  nan y facts  and  it  continues  to  impetuously  be  developed. 
The  reader  will  find  them  in  the  works  of  contemporary 


r 
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heliobiologists.  &e  only  it- van t^  again  to  eaphasize  that  tine 
"works"  on  the  idea,  expressed  half  a century  back/ago  by  A.  L. 
Chizhevskiy,  and  f reevre4«ases- in  the  history  of  science  for  \ naae 
tl^£  place,  which  it  deserves  rightfully. 

In  conclusion  I consider^ny  tong  'to  express  deep  gratitude  for 
the  granting  of  archive  and  aid  in  preparation  of  the  aanuscript  for 
the  press^ina  Vadiaovna  Chizhevska/ya,  the  widow  of  professor 
Aleksandr  Leonidovich  Chizhevskiy. 
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